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EDITOR'S NOTE 



Dehousing 

Dozens of books and hundreds of articles have explored why atom 
bombs were used against Japan in August 1945. The debate has been 
particularly intense since 1965, with the publication of Atom ic Diplo- 
macy by Gar Alperovitz, who argued that the bombs were used more 
to intimidate the Soviets than to subdue the Japanese. It is an important de- 
bate. Official cliches and bureaucratic half-truths sen^e democracies poorly. 

We touch upon the historical debate in this issue, but only indirectly. The 
bombings have been so thoroughly dissected over the years in the Bulletin 
and elsewhere that little more remains to be said. However, Arjun Makhijani, 
a Washington-based analyst, presents a provocative argument that Japanese 
forces, rather than German, may always have been the target. Meanwhile, his- 
torians Stanley Goldberg and Barton Bernstein look at the Enola Gai/-Smith- 
sonian fiasco, a pathetic affair that again illustrates the boundless human ca- 
pacity for doing the dumb thing, even in Washington. 

But it is Hideko Tamura Friedman's acute recollections of the bombing of 
Hiroshima that most clearly remind us what the historical debate is all about. 
Yes, Hiroshima was heavily militarized. War plants were scattered through- 
out the city and thousands of troops and tons of materiel were shipped fi-om its 
harbor. But Hiroshima was also a city full of ordinai-y people leading everyday 
lives. While the work of many supported the war effort, they were 
civilians — and civilized nations were not supposed to tai'get civilians. 

But the British and the Americans often did just that in World War II, al- 
though few admitted it. In Europe, the British fell into a city bombing cam- 
paign early in the war, because they could seldom hit military or industrial 
targets with "precision." Frequently, they couldn't even find them. The 
British later justified systematic city raids as "attacks on enemy morale." At 
first, the U.S. Air Force looked down its collective nose at the Brits for "area" 
bombing. But when the weather turned so bad in Europe in the fall of 1944 
that precision bombing was seldom possible, the Americans bombed cities, 
too. They called it "dehousing" workers. Upwards of 500,000 Gei-man civilians 
were killed by British and American dehousing raids. Perhaps as many — or 
more — Japanese civilians were killed by U.S. raids in the months before the 
A-bombs were dropped. 

Killing civilians by the hundreds of thousands wasn't the original idea. The- 
ories of strategic bombing were inspired by the Great War's cannon-fodder 
trench warfare, in which tens of thousands of servicemen were routinely sacri- 
ficed to gain a few shell-pocked yards. In the 1920s and 1980s, air-power vi- 
sionaries spoke of using strategic bombing to end the horrors of the trenches. 
Locust-like fleets of long-range bombers would attack targets far behind the 
lines, making it impossible for the enemy to continue fighting. An influential 
Italian theorist said enemy civilians ought to be tai'geted with poison gas. The 
British and the Americans would have none of that. Rather, munitions plants, 
steel mills, rail yards, and refineries would be surgically excised, with mini- 
mum civilian casualties. Such precision bombing would end wars quickly, 
cleanly, humanely. The Axis powers never quite bought the idea, but the 
British and Americans became true believers. The first B-17 flew in 1935; the 
B-29 program — the Hiroshima and Nagasaki plane — got under way in Jan- 
uary 1940, nearly two years before Pearl Harbor. 

The bombing of Hiroshima and Nagasaki was a turning point in human his- 
toiy. Today we speak of "pre-Hiroshima" and "post-Hiroshima" worlds. The 
scientists who founded the Bulletin understood that. They knew that hu- 
mankind had finally achieved a doomsday technology'. And when they looked 
at the dozens of fire-bombed cities in Germany and Japan, they knew that 
that technology would be used, unless people could be persuaded to think dif- 
ferently. That persuasion has been the 50-year mission of the Bulletiyi. 

— Mike Moore 
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LETTERS 



Indefinite 
extension. 

The Bulletin's recent attention to the 
Nuclear Non-Proliferation Treaty 
(NPT) and its 1995 extension confer- 
ence in April (November/December 
1994 and January/February 1995) is 
to be commended. The treatment also 
illustrates the diversity of views that 
have crept into the international de- 
bate over the treaty's continuation. 
However, too much of the debate is 
focusing on scenarios for extension 
and straw polls and not enough on the 
global security interests that the NPT 
extension is expected to promote. 

Now that the renewal conference is 
under way in New York, it is time for 
all observers — government officials 
and private experts alike — to step 
back and reflect on the broader pur- 
poses of this landmark treaty and the 
opportunities for further progress on 
nuclear arms control and disarma- 
ment that would result from its per- 
manent renewal. 

As an American and a Russian who 
helped to negotiate the NPT in the 
late 1960s, we are confident that the 
treaty's contribution to international 
security justifies its existence. Even 
at the height of the Cold War, our 
governments recognized that a world 
without the NPT, where the number 
of nuclear-weapon countries might 
steadily increase, would be deeply un- 
stable. The treaty has even greater 
relevance in today's world, where re- 
gional and ethnic conflicts, as well as 
advanced weapons technologies, are 
spreading at alarming rates. For 
those who doubt the treaty's value, it 
should be recalled that it was the 
NPT norm that provided the legal 
basis for pursuing nuclear-weapon 
prevention strategies in Iraq, North 
Korea, and Ukraine. For all of these 
reasons, extending the NPT for an in- 
definite period is in the security in- 
terests of all nations. 

Of equal if not greater importance, 
the NPT promotes progress on nu- 
clear arms control. As the two states 
whose nuclear arsenals are many 
times larger than those of the other 



yes 

three "haves" (Britain, France, and 
China), this burden falls most heavily 
on the United States and Russia. 

To be sure, both sides are progi'es- 
sively reducing their nuclear forces. 
In addition to sweeping reciprocal 
withdrawal of their tactical nuclear 
forces, under the START I treaty, 
which is now in force with Ukraine's 
accession to the NPT in December, 
both states are pushing their reduc- 
tions in strategic nuclear forces as 
fast as possible! Under the START II 
treaty, which is now before the U.S. 
Senate and the Russian Duma, U.S. 
and Russian strategic nuclear forces 
would be brought down to levels 
roughly equivalent to what they were 
in 1970. However, domestic politics 
could block START II ratification in 
both countries and undermine pros- 
pects for a robust endorsement of the 
NPT's indefinite e-\ten.sion. 

Skeptical non-nuclear NPT states 
fret that a permanent renewal would 



forever legitimize the discriminatory 
division of the world into "haves" and 
"have nots." The an.swer to this com- 
plaint 25 years ago was the promise 
by NPT signatories to negotiate an 
end to the arms race and move in the 
direction of nuclear disarmament. 

As we detailed in a report for the 
Washington-based Lawyers Alliance 
for World Security, the thi'ee ai"ms 
control treaties that were at the top of 
the 1970 agenda of "measures relating 
to cessation of the nuclear arms race 
at an eai-ly date" were: a ban on all nu- 
clear testing, a cut-off in the produc- 
tion of fissionable material for use in 
nuclear weapons, and a promise by 
the nuclear .signatories not to use 
their nuclear weapons first, or, at 
least not to use them against any non- 
nuclear weapon state that agi'eed to 
stay that way. After 25 years, none of 
these measures has been achieved in 
treaty form. 

But negotiations on a comprehen- 
sive test ban (CTB) began in Geneva 
last year, although they have been 
slowed by disagi-eements among the 
five nuclear powers on whether, for 
example, the treaty should pi'ohibit 
all nuclear explosions or only those 
above some threshold. To his credit. 
President Bill Clinton moved in the 
(cv)iti)iiied 0)1 ixi(/e 6S) 
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GUEST OPINION 



Misconceived patriotism 

The Smithsonian's critics should have defended 
freedom rather than censorship. 



By BARTON J. BERNSTEIN 

In January, while trying to deny 
that the Smithsonian Institution 
had caved in to political pressure, 
Smithsonian Secretary I. Michael 
Heyman announced that the National 
Air and Space Museum's planned 
fiftieth annivereai^y exhibit on the role 
the atomic bomb played in ending 
World War II had been badly con- 
ceived. The exhibit, he said, should be 
a commemoration, not an exploration 
of the A-bomb controversy. Given 
that, a scaled-down exhibit featuring 
a portion of the Enola Gn t/s. fuselage, 
the Hiroshima plane, and a few relat- 
ed materials would be presented. 

In short, the Smithsonian had yield- 
ed to political pressure from the Air 
Force Association, the American Le- 
gion, and more than 80 members of 
Congi'ess, including a dozen Democ- 
rats, who accused the museum's cura- 
tors of being, variously, anti-nuclear, 
anti-veteran, unpatriotic, and without 
respect for history. 

Because the Smithsonian receives 
more than 75 percent of its funding 
from the federal government, and 
with a new Congi-ess eager to raise 
corrosive questions about the use of 
tax money for cultural purposes, the 
Smithsonian found it easier to sun-en- 
der than fight. Historian Stanley 
Goldberg, a member of the exhibit's 
advisory board (as was I), discusses 
the debacle, beginning on page 28. 

The dispute raises questions about 
the function of museums, particular- 
ly federally funded museums. Muse- 
ums were once conceived as places 
where artifacts were displayed with- 
out critical — and possibly unsettling — 
commentary. The general attitude, 
shared by curators, was that artifacts 
mostly spoke for themselves. Placards 
might provide some technical details, 
but there was no widespread under- 
standing that such gee-whiz presenta- 
tions were profoundly political. Dis- 
plays that were designed to evoke 



wonder also suggested, by omission, a 
lack of historical controversy. 

A generation ago, for instance, an 
Air and Space Museum display of a 
1950s-vintage American missile would 
probably never have mentioned any- 
thing about the Nazi past of some its 
makers, or the wastefully competitive 
progi'ams of rival militaiy services, or 
the militarization of U.S. science and 
technology during World War II and 
the Cold War. 



But that was then, and now is now. 
In recent years, curators at many 
museums, including Air and Space, 
have tried to broaden the intellectual 
scope of exhibits. The concept behind 
the original Enola Gay effort was 
that it presented an opportunity — and 
an obligation — to educate viewers 
about large questions. 

Why were the A-bombs used? 
Were there viable alternatives? If so, 
why weren't they pursued? What 
were official American casualty fore- 
casts for U.S. forces, if an invasion 
had been necessary? Why were Ja- 
panese civilians massively targeted? 
Why did some scientists dissent about 
the use of the bomb before Hiroshi- 
ma? Was use of the bomb somehow 
connected to the coming Cold War? 

The curators, relying on recent 
scholarship in designing the exhibit, 
provided useful evidence rather than 
definitive answers. But the mere ask- 
ing of such questions suggested that 
there was not a single uncontested an- 
swer to why and how the bombs were 
used — and that was anathema to the 
Air Force Association and the Legion. 
For them. World War II was the 
"good war." Use of the atomic bombs 
was necessary to save American lives. 
End of debate. 

In their appeals to patriotism and 
the memory of those who served in 
World War II, the gi'oups claimed to 
speak for all veterans, and perhaps 
even for most Americans. If so, it 



was a dismaying message. Their in- 
sistence on hewing to the "official" 
versions of the bomb story despoiled 
the very democratic values that were 
at stake in Worid War II. The veter- 
ans groups tried — successfully — to 
block free inquiry, dialogue, question- 
ing, and dissent. 



After World War II, some of Amer- 
ica's most respected militaiy lead- 
ers, including Gen. Dwight D. Eisen- 
hower, Gen. Douglas MacArthui-, Adm. 
William Leahy, and Adm. Emest King, 
questioned whether use of the A-bomb 
had been necessaiy. In their view, 
Japan was neai* collapse and suirender. 
Some — like Eisenhower and Leahy — 
went further, asking also whether the 
bombings had been moral. 

For example, Leahy, the war-time 
chairman of the Joint Chiefs of Staff, 
wrote in 1950: "In being the first to 
use it [the bomb], we had adopted an 
ethical standard common to the bar- 
barians of the Dark Ages. I was not 
taught to make war in that fashion . . . 
by destroying women and children." 

In seeking to bar the words of 
Leahy, Eisenhower, King, Mac Arthur, 
and others, the Legion and the Air 
Force Association "patriotically" sought 
to rewrite history, besmirching the 
ideals for which so many Amei'icans 
fought and died for in World War II. 

If the Smithsonian's congi-essional 
critics ai*e serious about respecting the 
World War II past and the sacrifices of 
so many Americans, they should be de- 
manding that the Smithsonian do its 
duty — and at the very least restore 
the words of Leahy, Eisenhower, and 
others to the "reconstructed" exhibit. 
They owe that much to the American 
people and to the memory of those 
World War II military leaders. ■ 

Barton J. Bernstein is a historian at 
Stanford University and a member of 
the advisory hoard of the original 
Enola Gay exhibit. 
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Dust kicks up at the surface after a mid-1 969 underground nuclear test at the Nevada Test Site. 

How big is smaji? 



The Nevada Test Site 
may not be out of busi- 
ness just yet. Although no 
nuclear test has been con- 
ducted there since Sep- 
tember 1992 because of the 
U.S. testing moratorium, 
some Pentagon planners 
are said to be quietly 
scheming to resume nu- 
clear tests, albeit small 
ones. 

That's a little bizan-e. 
After all, the United 
States is a key player in 
the Conference on Disar- 
mament, which is attempt- 
ing to hammer out a com- 
prehensive test ban (CTB) 
in Geneva, an effort whose 
roots extend back to the 
Kennedy-Khrushchev era. 

Because no test-ban 
regime could possibly po- 
lice explosions of very low 
yields, it has been pro- 
posed — by the "declared" 
nuclear powers, at least — 
that, fi"om a practical point 
of view, some small tests 
would be permitted even 



after a comprehensive test 
ban treaty was negotiated. 
Pentagon planners want to 
use those small tests to 
check weapon reliability. 

But how low or high 
should the threshold be? 
Two years ago, the Penta- 
gon suggested that a CTB 
should be intei-preted as a 
ban on tests with a yield 
above one kiloton. That 
proposal, which was shot 
down by intense criticism 
in Congi-ess and the media, 
is a far cry from the ad- 
ministration's current ne- 
gotiating position in Gene- 
va—that a CTB should 
ban any explosion with a 
fission yield in excess of 
four pounds. 

In conti'ast, Russia and 
France want to set a 
threshold that would per- 
mit tests with yields of 
tens or hundreds of tons — 
in effect, to transform the 
treaty into a low-threshold 
ban. According to a knowl- 
edgeable insider, high- 



level Pentagon officials, in- 
cluding Secretaiy William 
Periy, intend to ui"ge the 
administration to adopt the 
French position of 100 tons 
or more — but not just yet. 

And with good reason. 
The Nuclear Non-Prolifer- 
ation Treaty Extension 
Conference is now under 
way at the United Nations 
in New York. The "non- 
aligned" nations favor a se- 
ines of five-year exten- 
sions, but the United 
States has pushed hard for 
an indefinite and uncondi- 
tional extension of the 
treaty. 

The non-aligned already 
say that the nuclear- 
weapons states have not 
lived up to their end of the 
NPT bargain, and a test- 
ban threshold that might 
permit the nuclear powers 
to continue refining their 
nuclear weapons would 
chill any good will that the 
nuclear powers have been 
able to cultivate. 



Until now, the non-nu- 
clear weapon states have 
left the nuclear powers 
to settle the issue of "per- 
mitted experiments." But 
there are limits: "We be- 
lieve the international 
community as a whole will 
simply not accept . . . ideas 
we have seen reported . . . 
of nuclear explosions 
under a CTBT with tons- 
some mention hundreds of 
tons — of explosive yield," 
Australian Amb. Richard 
Starr said in February. 

Tests with significant 
yields are too close to what 
the non-aligned have 
feared all along — that as 
soon as they agree to an 
indefinite extension, some 
or all of the weapon states 
will walk away from nu- 
clear disarmament and 
backtrack on their commit- 
ment to end testing. 
Progi-ess has been made in 
the last year on the CTB 
as well as on a ban on the 
production of fissile mate- 
rials for weapons, but no 
binding agi'eements have 
been concluded. 

If tests with yields in 
the tens to hundreds of 
tons are permitted, it 
would eliminate the princi- 
pal security benefits a 
CTB would bring. First, it 
would not prevent the nu- 
clear powers from devel- 
oping new weapons. The 
United States has already 
built weapons in the 10-ton 
range, and the nuclear 
weapons laboratories con- 
sidered building "mini- 
nukes" — a new breed of 
low-yield nuclear weap- 
ons — after the Gulf War. 

Second, it would not pre- 
vent countries that have 
not signed the NPT from 
developing more advanced 
weapons. The so-called 
threshold states need to 
test to reduce the size and 
weight of their weapons — 
and to experiment with 
more powerful, "boosted" 
weapons. According to 
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Ray Kidder, a nuclear 
weapons expert at the 
Lawrence Livermore Na- 
tional Laboratoiy, "any- 
thing over 10 tons would 
be of very considerable use 
to a proliferator." 

These are the same ar- 
guments that were used 
two years ago to defeat 
the Pentagon's one-kiloton 
proposal, but they are still 
relevant today. Further- 
more, recent studies sug- 
gest that the United 
States has little to lose no 
matter how low the 
threshold. 

In November 1994, the 
JASONs — a gi'oup of de- 
fense consultants — de- 
clared that the United 
States does not even need 
tests below the 4-pound 
threshold: "The very limit- 
ed added value of hydro- 
nuclear [4-pound] tests 
that provide for a brief 



glimpse into the very early 
stages of criticality has to 
be weighed against costs, 
and against the impact of 
continuing an under- 
gi'ound testing program at 
the Nevada Test Site on 
U.S. nonproliferation 
goals. On balance we op- 
pose hydronuclear test- 
ing." Instead, the JASONs 
endorsed the Energy De- 
partment's "stockpile 
stewardship" progi'am, 
which calls for a variety of 
new facilities to simulate 
nuclear tests. 

Meanwhile, it's not alto- 
gether clear where the ad- 
ministration stands on the 
CTB. On January 30, An- 
thony Lake, the presi- 
dent's national security 
adviser, announced that 
the United States was 
withdrawing a controver- 
sial proposal that would 
have allowed any nation to 



withdraw from the treaty 
after ten years. As for per- 
mitted experiments, he 
said the United States ex- 
pected the CTB to meet 
three criteria: it should be 
comprehensive and pro- 
mote nonproliferation; it 
should not interfere with 
activities required to 
maintain the safety and re- 
liability of the nuclear 
stockpile; and it should be 
signed by all the declared 
nuclear states and as many 
other nations as possible. 

Lake said, "As the nego- 
tiations proceed, the Unit- 
ed States will continue to 
review its position on this 
issue to insure it meets 
these criteria." The crite- 
ria, however, seem contra- 
dictory. Another member 
of the administration char- 
acterized Lake's an- 
nouncement as "a crowd 
pleaser," with "something 



in it for everyone." 

At this juncture, it's dif- 
ficult to tell just how vdde 
support might be in the 
administration for a 
threshold that permits 
large "small" tests. Al- 
though Defense Secretary 
Perry is said to favor it, it 
does not follow that the 
State Department, the En- 
ergy Department, the Na- 
tional Security Council, 
the Arms Control and Dis- 
armament Agency, or 
President Clinton would 
be willing to sign off on it. 

One can even hope that 
the folks at the Pentagon 
might have the good sense 
to drop the idea before 
real damage is done, either 
to the prospects for a suc- 
cessful outcome at the 
NPT conference, or in 
the CTB negotiations in 
Geneva. 

— Tom Zamora Collina 



Edward A. Shils 

Edward A. Shils, one of the world's most distin- 
guished sociologists, a champion of intellectual free- 
dom, and a founder of the Bulletiv, died January 23 at 
his home in Chicago. He was 84. 

Although not a natural scientist, Shils had a passionate 
interest in devising ways to rein in nuclear weapons in 
the post-war years. That led him to work closely with 
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Four founders of the Bulletin, University of Chicago, 1 946: From left, 
biochemist Harrison Davies; sociologist Edward A. Shils; blophyslcist 
Eugene Rabinowitch; physicist John A. Simpson. 



the Atomic Scientists of Chicago, the group of former 
Manhattan Project scientists who started the Bulletin at 
the University of Chicago in December 1945. For 16 
years, he served variously on the Bulletin's Board of Di- 
rectors or its Editorial Board. 

Shils wrote often for the Bulletin, his prose as direct 
as a hammer svmng by a master carpenter. In early 
1954, when J. Robert Oppenheimer's loyalty was ques- 
tioned by the Atomic Energy Commission and his securi- 
ty clearance suspended, Shils wrote: "The action of the 
AEC is the lowest level reached by an administra- 
tion which seeks to show its disapproval of Sena- 
tor McCarthy by running as fast as it can to keep 
up with him. Our country is being severely and ir- 
reparably damaged by such cheap politics and 
wooden-headedness masquerading as respectabili- 
ty." 

Later, when the AEC's Personnel Security 
Board endorsed the suspension, Shils wrote: "Un- 
wittingly, moderate conservatism has come to ac- 
cept the postulates of nativistic fundamentalism — 
of know-nothingism, of crackpot xenophobia, of 
McCarthyism. . . . We have gradually moved from 
guilt by performance and intention to guilt by as- 
sociation; from guilt by association to guilt by in- 
advertence or personal susceptibility to pressure; 
now we have come to guilt by failure to contribute 
to national security up to the full limits of one's 
talents, and guilt by insufficient enthusiasm." 

Throughout his career, which began at the Uni- 
versity of Chicago in 1938, Shils systematically 
challenged conventional thinking in sociology and 
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social anthropolog\% as he sought to combine the empiri- 
cal tradition of the Chicago school of sociology with the 
theoretical thinking of European social scientists. From 
1945 until 1977, he held a series of joint appointments in 
sociologj' — Chicago contmned to be Ws American home, 
but he also taught at the London School of Economics, 
Cambridge University, and the University of Leiden. 

In 19^, Shils founded Minerva, a leading journal of 
the social, administrative, political, and economic prob- 
lems of science and scholai-ship. Minerva, which has a 
woridwide circalatiim, is published in Britain. 

A dozen years later, a omunentator writing in The 
Times of London said: Shils "is essentially an intellectu- 
al's intellectual, and scarcely a corner of the Western cul- 
tural tradition has not benefited from the illumination af- 
forded bis peneitnting and often pungent attention." 

That distant rumble 



For decades, opponents 
of a comprehensive 
test ban have argued that 
complicated "on-site" in- 
spections and special tech- 
niques would be needed to 
verify any ban on nuclear 
tests. For one thing, they 
said, from a distance it 
would be extremely diffi- 
cult to identify a snudl 
nuclear test among the 
many large chemical ex- 
plosions that are set off 
each year for mining and 
construction. 

Although the seismic 
signatures of nuclear and 
conventional explosives 
are different, test-ban op- 
ponents argued that a ver- 
ification team would soon 
get bogged down combing 
through the seismic 
records of the thousands of 
conventional explosions 
that occur each jrear. 

Ironically, Paul Richards 
of Columbia University's 
Lamont-Doherty Earth 
Observatory in New York 
State now claims that nu- 
clear and conventional ex- 
plosions can be distin- 
guished relatively easily — 
but only if monitoring is 



done at long distance (Neiv 
Scientist, December 17, 
1994). 

Richards reported to a 
1994 meeting of the Geo- 
physical Union that, in re- 
viewing seismic records, 
he found another way to 
distinguish between explo- 
sions. Although many con- 
ventional explosions regis- 
ter a shock of the same 
magnitude as small nu- 
clear explosions, the con- 
ventional blasts register 
only on nearby seismo- 
gi'aphs. 

Richards thinks this is 
because most of the ener- 
gy' in commercial explo- 
sions is spent lifting and 
loosening rock. In con- 
trast, undeiground nuclear 
tests are spedfilcally de- 
signed to minimize local 
destruction; as a result 
they shake the earth more 
than they move it. 

If Kichards's theory 
holds up, test ban monitors 
would need to investigate 
only the one-in-a-thousand 
conventional explosion 
that is recorded as far away 
as 2,000 kilometers or more. 
— Linda Bothstein 



Tom ZciDiara Collina i,i the director of pnlicij cmd re- 
search at the Institute for Science and International Se- 
curity in Washington, D.C. Linda Rothstein is managing 
editor of the Bulletin. 



In brief 

■ Don't phone home 

Nev^ Gingrich's description of the high-tech future does 
not always ring true in the high-tech present. Describing 

the wonders of the future battlefield, he said: "CNN will 
be in your living room. . . . You will be able to see the bat- 
tlefield. Youll then be able to pick up the telephone and 
call your son or daughter who are watching in the fire- 
fight You will chat with them about your view of how 

they're conducting their squadron operations. This is all 
literally true." (Cited in Defense News, February 13, 1995.) 
Gingrich's pronouncement came just days after Israel's 
defense minister banned private portable telephones from 
military facilities {Defense Media Review, February 1995). 
It seems that an increasing number of Israelis on military 
duty have been using cellular phones to conduct private 
business during duty hours. It turns out that all that chat- 
ting plays havoc with military discipline. 

■ Hitler's hideaway as hot potato 

In May 1945, the U.S. army confiscated Nazi property in 
Berchtesgaden and nearby Obersalzberg Mountain, a 
Bavarian ski resort area where Adolf Hitler and the Third 
Reich's elite once frolicked. Now, after 50 years — during 
which time countless American troops and their families 
vacationed in the area — the army has decided to give it 
back, even though the German government doesn't want 
it. Bavarian ofRcials want the Americans to keep the 
property for at least 10 more years to prevent neo-Nazis 
from visiting Hitler's former mountain retreat {Baltimore 
Sun, February 20, 1995). 

■ Teller wants more 

The General Accounting Office and the Galvin Task Force 
have weighed in recently on the fate of the Energy De- 
partment's weapons laboratories, both recommending at 
least some reductions in personnel and activities. (For de- 
tails on the Galvin report, see page 42). During the debate, 
however, one dependable vtdce continued its ominous 
rumble: According to Edward Teller, the post-Cold War 
era needs more, not fewer, nuclear weapons systems. 
"For such reasons," he said, "I suggest that military de- 
velopments in the Department of Enei^ should continue, 
moreover across a broad fh)nt'* (Chemical & Engineering 
NeicH, February 13, 1995). Teller thinks not only Los 
Alamos and Sandia, but also Livermore (which he found- 
ed), should continue as a weapons lab, to speed new 
weapon design. 

■ Peace dividend update 

Perhaps someone else has been listening to Teller. The 
Clinton administration's proposed Energy Department 

budget for 1996 calls for a 4 percent reduction in energy 
research (albeit with a $65 million increase in nuclear re- 
search), but an additional $106 million for weapons re- 
search, development, and testing, for a total of $1.6 billion. 

■ Secret — or dumb? 

More ammo in Democratic Sen. Patrick Moynihan's cam- 
paign for the dissolution of the Central Intell^nce 
Agen^? A Justice Department report, quoted in the Feb- 
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ruary 20, 1995, Nation, complained that the CIA had diffi- 
culty producing information about its activities during the 
pre-Gulf War period. Trying to track loans and weapon 
sales made to Iraq, Justice eventually got some CIA in- 
formation from "specialized offices that previously were 
unknown to the CIA personnel who were assisting us." 
"In one instance," said Justice, "it took the CIA two 
months to identify the intended recipient country of 
weapons shipped at the CIA's request" 

■ Counting (radiation-free) sheep 

The British Ministry of Agriculture, Fisheries and Food 
has partially lifted the ban on eating sheep raised in 
some areas of Cumbria {Neir ScieHtint, January 28, 
1995). The ban dates back to 1986, when British farmland 
was contaminated by radioactive fitUout from the explo- 
sion at the Chernobyl nuclear plant in Ukraine. The de- 
cision to remove the restriction will allow farmers to 
take some 63,000 sheep to market, but leaves tmdecided 
the fate of another 70,000 contaminated sheep on nearby 
farms. 

■ Widening the customer base 

Russians and East Europeans see a growing law-enforce- 
ment market for traditional military hardware. At "De- 
fendory 1994," an arms show held in Athens in December 
1994, Russia's Kalashnikov JotA Stock Cmnpany stressed 
its interest in commercial sales, noting that increased 
crime inside Russia has meant greater domestic demand 
for submachine guns, machine pistols and handguns for 
private security guards, police, and paramilitary units 
(National Defense, February 1995). 

■ Bait and switch? 

In a bid to persuade Congress to buy more B-2 bombers, 

Northrop has been telling members that it can build an- 
other 20 of the Stealth aircraft for the fire-sale price of 
$11.4 billion, or $670 milUon apiece. But only Nortlu"op can 
figure out how the price could have dropped from the cur- 
rent charge of $2.2 billion apiece. "I don't know where 
Northrop is coming up with their numbers," says William 
Myers, a weapons-cost-estimate expert at the Congres- 
sional Budget OfBce. According to Myers, the variation in 
cost of the already ordered R-2s has defied logic — the 
B-2's price increased after production revved up. So far, 
he says, "the more you buy, the more expensive each 
plane gets" {Time, January 30, 1995). 

■ Taking his word for it 

In court in March was a case against Teledyne that dates 
back to 1984, when the company shipped weapon-grade 
zirconium to Carlos Cardoen, perhaps the most famous of 
today's international arms merchants, who used the ma- 
terial to build cluster bombs. In March, a former employ- 
ee, Edward Johnson, told a Florida court that the compa- 
ny assured employees that the material Teledyne sold to 
the Chilean weapon merchant was not being used in 
weapons. That was based solely on Cardoen's response to 
a Teledyne communique on March 21, 1984: 'Tlease veri- 
fy and assure us by return telex that product is being 
used for non-military operations" (Associated Press, 
March 15, 1995). 



25 years ago 

in the Bulletin 

The June 1970 special issue of the Bulletin marked the 
twenty-fifth anniversary of Trinity, the first atomic 

test in the Nevada desert. Among the authors was Glenn 
Seaborg, then chairman of the U.S. Atomic Energy Com- 
mission, who was asked to speculate about the impact of 
things nuclear in the coming 25 years. 

Seaborg' s essay reflected the scientific optimism of the 
day regarding the peatcful uses of nuclear energj'. Taking 
the time to "indulge in a great deal of wishful thinking," 
he couched his predictions in the form of 'Veminiscences" 
by an "old-timer" at the 1996 dedication of the first com- 
mercial fusion reactor. 

"We've come a loi^ way in those 50 years. We've come 
from fear to mistrust to understanding to confidence in 
our affairs with the atom. . . . The atom's energy used in 
infinite variety is the lifeblood of our society. It lights, 
heats and cools our cities and homes. It powers our indus- 
try On its tireless energj', space vehicles move to and 

from the planets with men and scientific packages . . . and 
automated nuclear ships silently ply the seas carrying 
hugeeai^oes." 

And the breeder i-eactor. dedicated in 1995. would final- 
ly fulfill one of nucleai' energy's promises: "As was point- 
ed out at the dedication of that 3,000 eledxic megawatt 
breeder plant, the American taxpayer would now begin to 
realize a huge payoff, eventually hundreds of billions of 
dollars on [hisj investment." 

Seaborg also predicted that nucleai* science would rev- 
olutionize modem medicine — and one might wish that all, 
not just many, of his predictions had come time: 

"Over the years we saw the development and use of 
such things as miniaturized neutron-emitting probes and 
needles that were extremely effective in knocking out 
isolated tumors; in vivo neutron activation analysis to di- 
agnose certain total body conditions; a variety of ultra- 
pure vaccines to conquer and immunize against many 
virus- and parasite-borne diseases; a pocket-sized he- 
modialyzer (an artificial kidney) available to anyone who 
needed it at a cost of pennies per day; an implantable iso- 
topic-powered heart pacemaker that would regulate an 
erratic heartbeat for 10 years before replacement of its 
power somrce became necessary; and a conqdetely artifi- 
cial heart 

"Most m^jor hospitals had a wing devoted solely to this 
specialty with unique medical accelerators, low-dose radi- 
ation facilities and a variety of scanners, counters, and an- 
alyzers operated by spedally trained and highly skilled 
operators." 



The Bn.LETis wei.comks letteks from its I'.eadeks, 
but reserves the right to edit for length and clarity 
those letters accepted for publication. Letters to the 
editor can be e-mailed to bullatonisci@igc.apc.org or sent 
lo The Bnlletiu of the Atomic Seientiata, 6042 8. 
Kimbark, Chicago IL 60637. 
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ZAGALSKY 

A perilous profession 

If no one can protect journalists, 
who will protect democracy? 



When a Russian television an- 
chorman finished his sad report 
on the murder of Russian Public Tele- 
vision Executive Director Vladislav 
Listyev, he looked into the camera 
and said: "Who is the next?" 
Then there was a minute of silence. 
Thirty-eight-year-old Listyev, one 
of Russia's most prominent joumal- 
ists, was shot dead near his apart- 
ment in Moscow on March 1. The 
murder shocked the country even 
more than that of Dmitri Kholodov, a 
reporter for Moskovski Komsomolets 
who was killed in October when he 
opened a booby-trapped briefcase. 

Since the days when journalists 
served, in Lenin's words, "as nuts and 
bolts of the Communist Party ma- 
chine," the profession has become ex- 
tremely dangerous in Russia. During 
the first three months of 1995, four 
journalists were killed, one was 
wounded, and two more disappeared. 

■ Vyacheslav Rudnev, a freelance 
journalist from Kaluga (a city outside 
Moscow), was found February 13 in 
the hallway of his apartment building 
with a fractured skull. He died in the 
hospital four days later. Rudnev was 
known for his expose-style reporting 
in regional newspapers like Znamya 
and Vest. Prior to his murder, he had 
apparently received death threats, 
which he reported to the police. 
There are no clues as to who killed 
him, or why. 

■ Igor Kaverin, a 24-year-old radio 
engineer with "Svobodnaya Nakhod- 
ka" (Free Nakhodka), was shot to 
death in the far eastern town of Nak- 
hodka on March 3. Tlie circumstances 
of his death also remain unknown. 

The crisis in Chechnya presented 
more danger. Two journalists were 
killed during the fighting in 1994. Offi- 
cials in Moscow bitterly criticized tele- 
vision reports unfavorable to the gov- 
ernment's actions in the conflict. The 
Russian military ordered journalists 
out of the war zone, jammed their 
satellite transmissions, exposed their 



film, and occasionally took potshots at 
reporters' cars. The press responded 
with some of the best independent re- 
porting Russia had ever seen — but 
the price was too high. 

■ Jochen Piest, a correspondent for 
the German news magazine Stern, 
was killed, and Rossiskaya Gazeta 
correspondent Vladimir Sorokin was 
wounded in a Chechen suicide attack 
in Chei"vlyonna, about 15 miles north- 
east of Grozny. A Chechen rebel i-an a 
small diesel locomotive toward an 
empty Russian troop train while fir- 
ing a submachine gun. The reporters 
threw themselves to the ground, but 
Piest was hit by three bullets and 
Sorokin was hit in the leg. The gun- 
man died when the locomotive coUid- 
ed with the military train. 

■ Maxime Chabalin and Felix Titov 
of the St. Petersburg daily Nevskoe 
Vremya have disappeared in Chech- 
nya. Chabalin, the assistant political 
editor, and Titov, a photographer, left 
Nazran on Februarj' 27 for their fifth 
trip to Chechnya since the fighting 
began. The two were due back on 
March 4, but as the Bulletin was 
going to press at the end of March, 
they had not been heard from since 
their departure. 

I have heard from many people that 
contemporary Russia reminds them of 
Chicago in the 1930s. They say it is 
the same type of crime, gangsters 
killing gangsters. Newly emerged 
businesses are trying to monopolize 
everything and wipe out every possi- 
ble competitor. The contrast in peo- 
ple's lifestyles is enormous; either one 
is incredibly rich or horribly poor. 
There is no middle class. 

But at least Chicago gangsters had 
a couple of "rules" — do not harm 
"civilians," and never go after news- 
papermen. If either of these rules was 
violated, the city's newspapers would 
come down hard on the gangs — and 
the newspapers could investigate far 
better than the police. 

In June 1930, Chicago Tribune re- 



porter Jake Lingle was gunned down 
as he walked to a commuter train in 
downtown Chicago. He wrote exten- 
sively on the gang wars, so most peo- 
ple assumed that Al Capone was be- 
hind the hit. The Tribune declared 
"war" against the gangs. 

The war didn't last long. The Tri- 
biine's own sources found that Lingle 
had been on Capone's payroll. 

Russian newspapers probably don't 
have the same resources that the Tri- 
bune had back then. As in 1993 and 
1994, neither reporters nor police 
have come up with a single clue to 
these murders of journalists. I am 
pretty sure that they will never find 
those who ordered the deaths of 
Listyev, Rudnev, Kaverin, Kholodov, 
and the others. I am also pretty sure 
that those who were killed were just 
doing their jobs as journalists. 

Reporters are scared. The chief in- 
vestigator for Listyev's murder re- 
cently complained that he can't really 
talk to joumahsts about the case. 
Even Listyev's finends and colleagues 
refuse to talk. A friend of mine, 
whose articles have exposed corrupt 
bureaucrats and the government's 
dirty deals, said that he was now 
afraid to gather information and has 
slowed his crusading pen. 

If the government cannot find a 
way to stop the killing of journalists, 
the consequences will be unpre- 
dictable. The Russian press is the 
only institution in the country that 
stands for democracy. 

In 1930 the Chicago Tribune apolo- 
gized to its readers for Lingle's indis- 
cretions. In 1995 there is no need to 
apologize. Journalists are not guilty. 

Who is the next? ■ 



Leonid Zagalsky, a Russian-trained 
journalist, is a project coordinator 
tracking developments in the former 
Soviet Union and Eastern Europe 
for the New York City-based Com- 
mittee to Protect Journalists. He is a 
Bulletin contributing editor. 
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REPORTS 

Scientists, police still puzzling over unfliiun 
seized in the Czech Republic; 
Congress nuty not gwe the militafy more 

Which Fissile 
Fingerprint? 

ByMARKHIBBS 



Like thdr German eounterparts, 
Czech investigators are finding that 

pinpointing the source of smuggled 
fissile matehal is more complicated 
than they first expected. The more 
the experts discover, the more new, 
unanswered questions emerge. 

Since last summer, when German 
officials claimed that the five grams 
of smuggled weapons-grade plutoni- 
um they seized in May 19iM had a 
"fingerprint" that could be traced to 
Russia's nuclear weapons, labaratozy 
experts in Germany, in the Czech 
Republic, and at the International 
Atomic Energy Agency (IAEA) in 
Vienna have been poring over bits of 
highly enriched uranium and plutoni- 
um that have turned up in central 
Europe. In December, a uranium 
cache was found on the back seat of a 
car parked on a Prague side street 
(see "Czechs Seize Migrating Urani- 
um," March/April Bulletin). 

Because no two nuclear processing 
facilities are exactly alike, any fissile 
material that has been enriched or 
burned in a reactor and then re- 
processed and separated should theo- 
retically bear a tell-tale signature 
that reveals its source. Because 
batches of fissile materials vary, it is 
also theoretically possible to tell 
when and where inside a facility a 
sami)le was generated. 

In addition to using mass spec- 
trometers to precisely measure the 
amounts and ratios of key isotopes, 
analysts can also detect impurities — 
certain lead, tin, or copper com- 
pounds, for example — whidi may be 



part of the signature for specific plu- 
tonium separation plants, fuel febrica- 

tion faciHties. centrifuge cascades, or 
laser enrichment laboratories. Stan- 
dard safeguards laboratory tech- 
niques can isolate these compounds in 
concentrations as low as a few parts 
per trillion. 

But, so far, the complicated make- 
up of both the highly enriched urani- 
um and the plutonium seized in cen- 
tral Europe does not fit any known 
nuclear weapon or reactor fiiel 
recipes. "We're contending with a 
whole forest of isotopes and com- 
pounds," one German analyst said. 

The U.S. Energy Department as- 
serts, in an affidavit that will be used 
as evidence in court, that the plutoni- 
um recovered by German police last 
May is a "standards sample" that was 
purified in a laboratory. Energj' De- 
partment officials believe the five 
grams were diverted from a total in- 
ventory of a couple of kilograms 
which, over two decades, was distrib- 
uted to physics labs all over the for- 
mer Soviet Union and its former 
satellite countries, including East 
Germany. 

In contrast, German officials 
claimed last spring that it came firom 
a weapon source. Now, according to 
internal reports, the Bundeskrimi- 
nalamt (RKAi, Germany's criminal 
justice investigation agency, is not 
sure where the plutonium came from. 

Nor do they know the source of 3.50 
grams of plutonium seized at the Mu- 
nich airport last August. Euratom re- 
I cently told the European Parliament 



that the material was produced in one 
of a dozen Chernobyl-type RBMK re- 
actors in Russia and Ukraine, and 
then separated and made into reactor 
fuel. The Ministry of Atomic Energy 
in Russia claims the material was di- 
verted from Germany. 

The source of the 2.7 kilograms of 
highly enriched uranium nabbed in 
Prague in December is equally mys- 
terious. A spectrometric analysis of 
the material by the Rez Nuclear Re- 
search Center near Prague revealed 
that it consisted of 11 percent urani- 
um 238 and 87.7 percent uranium 235, 
with just under 1.1 percent uranium 
234 and 0.2 percent 236, but no clear 
trace of uranium 2S2. 

Because uranium 236 is not found 
in natural uranium, its presence led 
Czech officials to conclude in January 
that the material had been irradiated 
in a reactor and then recovered in a 
reprocessing plant and re-enriched. 

But that early theory has not met 
with univ^^ agreement. Other Eu- 
ropean and U.S. government scien- 
tists have offered different and con- 
tradictory theories. 

■ At one U.S. national laboratory, 
sdentists argue that the sample con- 
tains too little uranium 236 to have 
been burned in a reactor and then re- 
covered and re-enriched. Tliey say 
that even low-bumup fuel should con- 
tain nearly 50 times more uranium 
286. 

Highly enriched uranium produced 
in the United States using fresh ura- 
nium feedstock, not rejirocessed ura- 
nium, typically contains about 0.44 
percent uranium 236. But the amount 
of uranium 236 in the product could 
be cut in half by increasing the tails 
assay of the uranium, allowing more 
of the desirable uranium 235 isotope 
to be discarded as waste after enridi- 
ment. One such samjjle, produced in a 
U.S. gaseous diffusion plant, consists 
of 88 percent uranium 235, 10 percent 
238, 1.8 percent 234, and 0.2 percent 
236. These values are very close to 
those of the Prague find. 

■ Meanwhile, some scientists — ^in- 
cluding physicists at Euratom and 
one of the U.S. weapons labs — sug- 
gest that the Prague cache might be a 
"cocktail" composed of uranium tnm 
several sources, some of which con- 
tained uranium 236. Such a cocktail 
might have been concocted expressly 
to thwart any effort to trace the ma- 



10 TheBulletinof the Atomic Scientists 



Copyrighted material 



terial to its source. One senior weap- 
ons lab scientist said, "In our view, 
it's likely that they started with re- 
processed uranium and then added 
other materials. The possibilities are 
endless." 

■ Still another theory — this one 
supported by a diverse group of Eu- 
ropeans and Americans — holds that 
the amount of uranium 236 in the 
Prague sample is consistent with ma- 
terial that has been reprocessed into 
low-enriched uranium from spent 
RBMK fuel. They calculate that, vnth 
a discharge bumup of 20,000 mega- 
watt-days per metric ton of uranium, 
the level of ui-anium 236 would be 
about 0.25 percent. 

Another puzzle concerns the appar- 
ent absence of uranium 232. Like 236, 
232 is not believed to be found in nat- 
ural uranium, and its presence also 
may indicate irradiation. Uranium 
232 is an undesirable constituent of 
reactor fuel because it decays into a 
stable isotope, lead 208, which ab- 
sorbs neutrons. Experts at Eu- 
ratom's Transuranian Institute say 
that some samples of Soviet fuel that 
they have analyzed recently show 
that Russia solved the 232 problem 
by blending reprocessed uranium 
with other feedstock. This, officials 
say, was the standard Soviet proce- 
dure in the production of naval 
propulsion fuel. 

All of these theories boil down to a 
simple fact: In the absence of a match- 
ing "fingerprint," there is as much 
guesswork on the scientific side as in 
the sleuthing process. As one U.S. sci- 
entist put it, "If they can't nail down 
what kind of feedstock they're using, 
any attempt to get to the source will 
be a blind fishing expedition." 

The IAEA has compiled records of 
all the fissile-material processing fa- 
cilities it safeguards worldwide. But 
it has no access to equivalent records 
from the five nuclear weapon states, 
and Czech investigators ran into a 
brick wall when they tried to pursue 
leads suggesting that the uranium 
they found had been diverted from 
Soviet naval fuel stocks. 

Investigators report that the two 
metal containers in which the Prague 
uranium was found by police had 
identification numbers traceable to a 
storage compound in Odessa belong- 
ing to the Black Sea Fleet. This rais- 
es more questions, because the Black 



Sea Fleet is not known to include any 
nuclear-propelled vessels. 

Czech police believe that bandits 
with connections to Russia's Northem 
Fleet (see "Potatoes Were Guarded 
Better," page 46) might be shunting 
stolen submarine and icebreaker fuel 
to Ukraine before trying to sell it 
elsewhere. Via Interpol in Lyon, the 
Czech government asked Moscow for 
assistance in solving this puzzle. But 
"they have simply ignored our official 
requests," one Czech official said. 
Russian officials say they will not co- 
operate unless they can conduct their 
own laboratory tests. 

Without Russian help, the Czech 
Republic has relied on help from the 
BKA in reaching one important pre- 
liminary conclusion: The uranium 
seized in Prague, as described in doc- 
uments that were in the hands of the 
suspects who were arrested, is identi- 
cal to that of 800 milligi'ams of highly 
enriched uranium German police 
seized in Landshut last year. And Eu- 
ratom has concluded that the Land- 
shut material could have come from 
naval propulsion fuel. 

Initial spectrometric analyses have 
strengthened this 
line of inquiry. If 
it can be proven 
that the two sam- 
ples are identical, 
investigators wiW 
be satisfied that 
the thieves were 
not tapping into 
recent outputs 
from Russian gas 
centrifuge enrich- 
ment cascades. 

That is because 
a large portion of 
the sample confis- 
cated in Lands- 
hut is not in the 
form of uranium 
dioxide, the com- 
mon end product 
of fuel fabrication 
plants, but is in- 
stead a more sta- 
ble deiivative 
oxide, uranium 
409, which forms 
over time in the 
presence of ambi- 
ent air by the 
binding of two 
uranium dioxide 



molecules with an o.xygen atom. 

According to European safeguards 
officials, analysts estimate that the 
Landshut mateiial may have been en- 
riched in the form of uranium hexa- 
fluoride, and then reconverted to ura- 
nium dioxide foi- use as fuel in 1985 or 
before. Since then, it has gradually 
been foming uranium 409. 

"If it turns out that the uranium is 
from an old inventory, that's good 
news," one European safeguards offi- 
cial said. It would lend credence to 
Moscow's assertion that, despite the 
crumbling of central control, it is still 
protecting its enrichment plants 
against diversion. 

According to the Russian safe- 
guai'ds agency, Gosatomnadzor, there 
are 900-950 discrete inventories of 
nuclear material in the fonner Soviet 
Union. And there may be many tons 
of highly enriched uranium in aging 
Russian stockpiles where uranium 
dioxide is slowly being transformed 
to uranium 409. ■ 

Mark Hibbn is European editor of 
Nuclear Fuel and Nucleonics Week 
in Bonn, Germany. 
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MILITARY SPENDING 



Hawks Me a Hit 

By JOHN ISAACS 



The first shots in the 104th Cong- 
ress's battle on national security is- 
sues have been fired. The final out- 
come won't be known until fall, but 
the early skirmishes suggest that, al- 
though the Pentagon hawks are in 
charge of the levers of power, they 
are not quite in control. Republicans 
may command majorities in both 
houses of Congress and their stal- 
warts chair the committees, but the 
hawks in their midst are not likely to 
win sweeping changes in policy. 

On February 15, Cong. John Spratt, 
a moderate Democrat from South 
Carolina, offered an amendment to 
H.R. 7, a RepubUcan national securi- 
ty bill, that effectively shot down the 
Republican "Contract with America" 
promise to resuscitate Star Wars. His 



amendment was part of a broad De- 
mocratic strategy to force Republi- 
cans to make difficult choices regard- 
ing defense i.s.sues. 

Republicans had been scoring 
points on President Bill Clinton by 
charging him with letting military 
readiness slip. Spratt decided to test 
whether Republican rhetoric on 
readiness exceeded Republican Star 
Wars fever. He e.xplained on Febni- 
aiy 15 that he did not oppose a ballistic 
missile defense — his amendment was 
simply designed to insure that Penta- 
gon programs would be funded in 
order of impoitance: "Readiness first 
and foremost, that is the fii'st priority; 
theater missile defense over national 
missile defense, and national missile 
defense would have to start with 




Star Wars slayer, Cong. John Spratt. 



ground-based interceptors rather 
than space-based interceptors." 

No one expected Spratt to win, 
least of all Spratt himself. Two weeks 
before, he had offered a similar provi- 
sion in the National Secuinty Commit- 
tee and lost badly, 18-;?3. Not one Re- 
publican supported it in committee. 

Confident that a similar fate would 
befall Spratt's renewed attempt on 
the House floor. Speaker Newt Gin- 
grich and the Republican leadership 
skipped a vote check. The Democrat- 
ic leadership didn't bother to go out 
looking for votes for Spratt, either. 
Arms control and peace organizations 
ignored the amendment. 

But to everyone's amazement, the 
amendment passed 218-212, with 24 
Republican votes. Democrats united 
19;3-7 in favor. 

Pentagon hawks were stunned; Star 
Wars had taken a public relations hit. 
Later that day, they were staggered 
again when the House adopted an 
amendment by Nebraska Republican 
Doug Bereuter. Bereuter's amend- 
ment removed a "Contract" provision 
that would have limited the presi- 
dent's ability to deploy U.S. troops in 
U.N. operations. 

Until February, House Republi- 
cans had enjoyed almost complete 
success with "Contract" items. But 
Gingrich played down the Spratt 
vote with a put-on-your-best-face ar- 
gument: "After something like 145 
votes, we finally lo.'^t one. We think 
that's pretty remarkable." 

But Republicans were also learning 
that "Contract" victories in the House 
could be in jeopardy in the Senate. 
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First to go was the balanced budget 
amendment, which had passed handi- 
ly in the House. It was defeated in 
the Senate on March 2. 

Similarly, on March 16 the Senate 
revised the House version of a Penta- 
gon supplemental appropriations bill. 
The Clinton administration had asked 
for $2.5 billion for overseas opera- 
tions during the past year for mis- 
sions in and around Iraq, Haiti, Cuba, 
Rwanda, and Bosnia. The House of 
Representatives approved the re- 
quest, and more, including: 

■ Another $670 million for Penta- 
gon "readiness" programs. 

■ The transfer of funds from do- 
mestic programs to the military. 

■ More funding of the military by 
reducing aid to Russia. 

The Senate reversed all three 
House decisions. It cut the supple- 
mental to $1.9 billion (from the ad- 
ministration request of $2.5 billion 
and the House-approved level of $3.2 
billion), refused to countenance do- 
mestic cuts to pay for Pentagon 
spending, and restored most of the 
funds for the former Soviet Union. 

All three Senate reversals were ap- 
proved overwhelmingly. The bill was 
voted out of Oregon RepubUcan Mark 
Hatfield's Appropriations Committee 
unanimously and was approved 97-3 
on the Senate floor. Final action to re- 
solve differences between the House 
and Senate bills had not been com- 
pleted by late March, when the Bul- 
letin went to press. 

The fate of H.R. 7 and the Penta- 
gon supplemental provides the clear- 
est indication that significant increas- 
es in the Pentagon budget — particu- 
larly for programs like Star Wars — 
are in trouble. 

House Repubhcans spent much of 
March slashing housing programs, 
job training, school lunches, educa- 
tion, summer jobs, and other domes- 
tic programs to reduce the budget 
deficit and pay for a tax cut. House 
Democrats could not halt the Republi- 
can tide, but they scored fistfuls of po- 
htical points by accusing Republicans 
of targeting children and the elderly 
to fund a tax cut for the wealthy. 
Charges of unfairness heightened 
pressure on Republicans to refrain 
from adding billions to the Pentagon 
budget. 

Cong. David Obey, a Wisconsin De- 
mocrat, tried to embarrass the Re- 



publicans by offering a "guns-to-but- 
ter" amendment to one domestic bill. 
He proposed a delay in the production 
of the air force's F-22 fighter, which 
would have saved $7 bilUon to be used 
to restore funds for school lunch pro- 
grams. Obey, the ranking Democrat 
on the Appropriations Committee, 
complained in the House on March 15 
that "the bill before us is a contract on 
kids; the bill before us is a contract on 
old folks. It clobbers programs for 
both." House Republicans adopted 
rules to forestall the amendment. 

These early skirmishes suggest that 
beefing up the mihtary as promised in 
the Contract with America will be 
difficult to achieve. However, budget- 
cutting fervor is sure to hit some 
"non-traditional" military programs: 

■ United Nations peacekeeping. 
The House has rejected an adminis- 
tration request for $670 million in 
supplemental peacekeeping funds for 
fiscal year 1995, and it has signaled 
that further peacekeeping cuts are in 
the offing. 

■ Aid to the former Soviet Union. 
The Senate rejected early cuts in 
funds to help dismantle Russian 
weapons, but resentment is building 
as a result of Russia's sale of a nu- 
clear reactor to Iran and the brutal 
repression in Chechnya. The program 
is expected to suffer further cuts 
ahead. 

■ Clean-up at nuclear facilities and 
Pentagon bases. Although few ques- 
tion the government's obligation to 
clean up the Energy and Defense De- 
partments' messes, the billions tar- 
geted for clean-up may be an irre- 
sistible honeypot for other projects. 

■ Economic conversion. Republi- 
cans delight in going after Pentagon 
plans to assist a transition to a non- 
military economy. The House cut one 
key conversion program — the Tech- 
nology Reinvestment Program — by 
$500 million. The Senate reduced the 
same program by $200 million. 

Hawks who saw a potential gold 
mine in a Repubhcan-controUed Cong- 
ress are likely to be disappointed. In- 
stead, they may have to be content 
with moving funds from one Penta- 
gon ledger to another. ■ 

John Isaacs, the executive director of 
Council for a Livable World in Wash- 
ington, D.C., is a Bulletin contribut- 
ing editor. 
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PERSPECTIVE 

Yes, haste made waste 

By LINDA ROTHSTEIN 

The FBI's raid on Rocky Flats uncovered 
a toxic disaster— and a management 
that didn't need to care. 



Beginning on page 34, the Bulletin takes a look at 
the mess created by 50 years of building nuclear 
weapons. The material is based on candid, eye- 
opening reports recently issued by the Energy De- 
partment. Energy now estimates that it will cost more 
than $200 biUion over the coming decades just to hold the 
line. Forget about "cleanup," the people at Energy say. 
The best we can hope for is "stabilization." 

How did we get into this $200-billion-plus mess? It was 
easy. Combine secrecy with arrogance and, presto, you're 
there. Consider some of the thornier cleanup problems 
that were uncovered in "Operation Moonglow" and the in- 
vestigation that followed. 

In June 1989, the Federal Bureau of Investigation raid- 
ed Rocky Flats, the Energy Department's plutonium- 
trigger production plant near Denver, which was then 
managed by Rockwell International. 

Following the investigation, a grand jury heard more 
than a hundred witnesses as it pondered indictments of 
Rockwell and individuals employed by Rockwell or the 
Energj' Department. In the end, the case was settled out 
of coui't. In March 1992, the company signed a plea bar- 
gain agi'eement, admitted that it had committed envu'on- 
mental crimes, and paid an $18.5 million fine — the largest 
environmental penalty ever imposed. 

As FBI agent Jon Lipsky testified before Congress, 
sei-ving the wan'ant on Rocky Flats was tricky: "We had 
a real big problem because the Rocky Flats nuclear facili- 
ty is a secret facility. Its access is limited. . . . There are 
yellow signs wath fences all around it that state that it is a 
federal offense to trespass. There are signs inside the 
first, initial gates that say that the guards are allowed to 
shoot, and we knew that ju.st walking in on that facility 
and tiying to conduct a noi-mal — 'normal' meaning a regu- 
lar-type search wan*ant — wasn't going to work." ' 

An FBI raid on another government agency is unusual, 
and the FBI acted only after it accumulated a wealth of 
evidence of wrongdoing. For instance, Lipsky cited the 
findings of Colorado Department of Health inspectors 
who visited the plant in June 1988: "Although [they] were 
baiTed from a number of areas based on national security 
concerns, a number of RCRA [Resource Conservation and 
Recovei*y Act] violations were observed in other areas. 
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The facility's operating records did not accurately track 
hazardous wastes. The storage logs and the plant's com- 
puterized hazardous waste data base were not consistent. 
The data base still did not contain information that must 
be known in order to comply with RCRA's regulations, 
such as dates of storage, compatibihty of wastes and vari- 
ous information on radioactivity. Wastes were marked 
with wrong compatibility codes and some incompatible 
wastes were stored together." - 

Not every plant, of course, has the same problems as 
Rocky Flats. Many, however, have similar waste handling 
problems. Three of Rockwell's problems, uncovered by 
Moonglow and the subsequent investigation, concerned: 

"Pondcrete" 

Rocky Flats workers poured low-level mixed (hazardous 
and radioactive) wastes into outdoor "solar ponds." There 
the volume was supposed to be reduced by evaporation — 
but it was also reduced by leakage. Semi-solid wastes 
formed sludges that sank to the bottom. 

In response to complaints that the leaking solar ponds 
had contaminated the groundwater, in 1986 managers for 
Rockwell International told the Colorado Department of 
Health and the Environmental Protection Agency that 
the company would close down and clear out the ponds.' 

This was easier said than done. One pond — 207A — mea- 
sured 250 by 525 feet, and was 10 and a half feet deep; it 
held about 5,000,000 gallons of water. At the time Rock- 
well decided to close it, the pond contained about 150,000 
cubic meters of sludges. 

According to Rockwell's own report, in non-solid form 
these sludges were "a corrosive and reactive hazardous 
waste, and [by Environmental Protection Agency stan- 
dards] toxic for cadmium, chromium, barium, lead and sil- 
ver." The sludges had to be solidified before they could be 
shipped to the Nuclear Test Site (NTS) for burial. 

The sludges were dredged from the pond, mixed with 
Portland cement, and poured into plastic-lined cardboard 
boxes. The mixture was supposed to form a solid slab of 
pondcrete. Each slab had a volume of about 15 cubic feet 
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and weighed between 1,500 and 1,800 pounds. 

Some pondcrete had been sent to the Nevada Test Site 
before the decision was nmde to close the ponds. But the 
earlier shipments had been stopped when, in 1985, a slab 
broke while being put in place, and its unhardened con- 
tents were spilled. John Boland, an NTS health physicist, 
informed Rocky Flats that any future shipments must 
consist of concrete-hard blocks of waste material, and he 
suggested that in the future blocks should be tested for 
hardness using a "penetrometer." 

While waiting for permission to resume shipping the 
slabs to the test site, Rockwell stored blocks of pondcrete 
and a similar product, "saltcrete," in Rocky Flats build- 
ings 788 and 374, where they were produced. As the boxes 
began to pile up, though, the company decided to move 
the slabs to an outdoor parking lot. 

To speed pi'oduction, workers were told that the pond- 
crete need only reach the consistency of putty after 72 
hours. But if a slab was putty 72 hours after mixing, putty 
it remained. One worker reported that he sank up to his 
ankles when he walked across the slabs. 

To make it more likely that these mushy blocks would 
pass inspection, workers used "the thumb test" in the area 
on the slabs where the penetrometer was invariably in- 
serted. If they could poke a thumb into the pondcrete, it 
was too soft or damp. In that case, the point where the 
penetrometer would later test the block might be 
"capped" with a coffee can lid and additional concrete. 

After a winter e.xposed to the elements, many of the 
blocks piled up in the parking lots were in bad shape; 
much of the pondcrete had not solidified. Still, more pond- 
crete was being churned out By summer, the parking lot 
was full of boxes, and another outdoor storage pad, the 
"904" was built. 

No permits were obtained for these new "storage 
areas," and no one from Rockwell bothered to tell either 
the Environmental Protection Agency or the Colorado 
Department of Health that the parking lot — where leak- 
ing material was now washed away by rainwater — consti- 
tuted a new source of pollution. 

No corrective action was taken until May 1988 when, 
after a particularly heavy rainfall, a box fell, spilling its 
contents over the 904 pad. Other boxes also collapsed, but 
their contents were held in place by their jilastic liners. 

The spill occuri'ed shortly after new pondcrete ship- 
ments ut the Nevada Test Site had been approved — one 
shipment had abready been sent After they learned about 
the spill at Rocky Flats, officials at NTS examined the 
shipment they had received. They also found leaking 
slabs. Authorities at the test site barred any more ship- 
ments firom Rocky Flats. 

Spraying 

Rocky Flats "disposed" of waste water by "spraying" the 
grounds — at a rate of about 80 million gallons of water a 

year. The water was supposed to "drain" off by soaking 
into the pi-ound. The plant ran its spraying equipment 
day and night, summer and winter. The fields were so 
waterlogged that even in the hottest weather the spray 
would run off, eventually entering nearby streams. FBI 
Agent Lipsky said that in the winter, Rockwell's "mudd- 



ty-mucks drive by the spray field and they can see the ice 
domes, they can see that there is no drainage occurring. " 
When an Energy Department employee — ^who passed the 
spraying equipment and saw the runoff — reported the 
matter to the same managers, they told him it couldn't be 
happenii^. 

The chromic acid spill 

In February 1989, an employee forgot about a hose that 
he was using to fill a large chromic acid tank in Building 
444. During the night, liquid in the tank overflowed into a 
waste acid tank, and, when that was filled, it flooded the 
immediate area and eventually breached a protective 
berm. The spillover ran down the floor to a drain, and 
from there to the sewage treatment plant From the 
sewage plant, the chromic acid went into a holding pond, 
from which it was dispersed over the grounds by the 
spray-irrigation system. 

Many of the biological organisms at the sewage plant 
were killed, but it was six days before Rockwell connect- 
ed the chromic acid spill with sewage plant problems. 
During the crisis, 2,763,000 gallons of chromic acid-conta- 
minated water were disposed of by spray-irrigation. 

When Rockwell managers realized what had happened, 
they decided to continue spraying the contaminated 
water— onto the fiixtzen ground. 

Why? 

Many involved in the weapons production process have 
relied on claims of ignorance to explain how the weapons 
complex came to be in its present sorry state. Others say 
that times have changed, that there is now greater sensi- 
tivity to the dangers of environmental degradation. 

Although there is some truth to both of these claims, 
other factors also played a part in producing the expen- 
sive mess that must now be dealt with. 

For many years the nuclear weapons enterprise was 
conducted with a sense of urgency behind a veil of nation- 
al security; secrecy meant that all of its activities were 
shielded from public scrutiny. The Cold War atmosphere 
encouraged an us-versus-them mentality, and any critic of 
the weapon-building process could be readily dismissed as 
siding with "the enemy." 

And perhaps government secrecy and the profit motive 
make a particularly toxic brew, as was the case at Rocky 
Flats. Private contractors operated (and continue to oper- 
ate) much of the weajjons complex. Their contracts — which 
rewarded only speedy production — encouraged behaviors 
that not only violated common decen«y, but frequently, the 
law; and their agreements with the government shielded 
them from penalties. Until 1992, the government paid not 
only any legal penalties they might incur, but reim- 
bursed — ^to the last penny — ^their attorneys' fees. ■ 

1. U.S. Congre.'is, House, Committee on Science, Space, and Tech- 
nolog\'. Ell ri roll iiifiital Crimes at the Kocky Flatii Xiiclear Weapons 
FdciUtij, HeariiKjx, before the Subcommittee t»i In vestigatitnu and 
Oi'ersiyht. 102nd Cong., 2d sess., 1992, vol. 1, pp. 407-408. 

2. Attachment .Application and Affidavit for Search Warrant, 
reprinted in Environmental Crimes. 

3. Plea bai^gain agreement, reprinted in ErimronmeKtial Crimea. 
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Hiroshima Memories 



By HIDEKO TAMURA FRIEDMAN 



One sunny day, 
a young girl 
learned about 
darkness. 



Today I live in the United States where 
I'm a social worker in the Radiation 
Oncology Department at the Universi- 
ty of Chicago Hospitals. The work is 
rewarding. Over the decades, the diagnostic 
and therapeutic uses of ionizing radiation have 
probably helped millions of people around the 
world. 

But just a few blocks away is a monumental 
bronze sculpture by Heniy Moore. It is called 
"Nuclear Energy," and it marks the spot 
where Enrico Fermi's talented team of Man- 
hattan Pi'oject physicists achieved the first 
self-sustaining chain reaction in December 
1942. To me, "Nuclear Energy" terrifyingly 
resembles a mushroom cloud, and I avoid 
going near it. 

Perhaps that is because I recall a warm 
sunny day in another city, when I was a child 
of 10. On that day, August 6 in Hiroshima, the 
sun and the earth melted together. On that 
day, many of my relatives and classmates sim- 
ply disappeared. I would never again see my 
young cousin Hideyuki, who had been like a 
brother to me, or Miyoshi, my best fiiend. And 
on that day of two suns, my Mama would not 
come home for lunch. 

Mama and Papa 

Tokyo was my home until Japan invaded 
China. During the war. Papa was drafted into 
the Imperial Army in 1938. He first served as 
a private in Northern China; after Pearl Har- 
bor, he became a high-ranking logistics officer 
based in Hiroshima, his home city. 

Dui-ing most of the war. Mama and I lived 
with Papa's family, the Tamuras, one of the 
most respected families of the city. Their 
home — actually, a large and elegant estate on 
the Ota River, just over a mile fi'om the center 
of Hiroshima — would be a war-time refuge. 
The Tamuras would make sure Mama and I 
were well cared for. 

Papa, Jiro Tamura, was the second son of 
Hidetaro Tamura, the founder of the Tamura 
cartel, a combine that produced sewing nee- 
dles and rubber goods. It had branches in 
China and Manchuria, and employed about 



3,000 people. Grandpa Tamura was a kindly 
man, even in business. Among his workers 
were handicapped men and women only he 
would hire. He made sure the job was fitted to 
their abilities. I especially remember "Ben- 
san," who had severe curvature of the spine. 
He had light duties at the factory, and he used 
to help in the gardens at the Tamura estate. I 
also remember the time a man who had be- 
come unhappy at work climbed to the top of a 
60-foot chimney. Grandfather shut down the 
factory so the man would not be harmed by 
heat and smoke, and he waited for the man to 
tire and come down. Grandfather died of a 
heart attack before the end of the war. Per- 
haps that was not such a sad thing. 

My Papa had thick, dark brown, curly hair, 
quite like the painter he had always wanted to 
be. He was of average height, but wiry and 
powerful. His sturdy shoulders carried me as 
we strolled among the Yoinise vendors after 
supper. During the week, he worked for Nis- 
san Motors in Tokyo as a salesman. On week- 
ends, he painted. In earlier years, he had 
wanted to attend the Tokyo Art Institute 
rather than law school. But his parents did not 
permit him to do that. "Art" was not a sub- 
stantial profession for a Tamura man. 

My mother, Kimiko Kamiya, was "Mama" to 
me, never Oka-san (mother). She was slender 
and tall. Her large, expressive eyes, long thick 
eyelashes, and well-defined eyebrows were 
not typical Japanese features. She was strik- 
ing when she dressed up; heads turned when 
she walked down the street. 

Like other Japanese mothers, she was al- 
ways busy cooking, sewing, knitting, and 
cleaning house. She made all my clothes, and 

^'Hiroshima Memories" ivas adapted from a 
longer unpublished work, "One Sunny Day," 
by Hideko Tamura Friedman, a therapist in 
private practice and part-time social worker 
in the Radiation Oncology Depaiiment at the 
University of Chicago Hospitals. She ivas a 
child in Hiroshima when the city tvas de- 
stroyed in 19i5 by an atom bomb. She came to 
the United States in 1952, after finishing high 
school. 
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she was a speedy knitter. Everything seemed 
effortless to her, whether making dolls or 
teaching me how to fold an origami "ghost" on 
a rainy day. Step by step, she took me through 
the intricate folding process with the simple 
squai'e papers. It was like magic. 

Years later, I saw "The King and I," and I 
was reminded of Mama. Like Anna, she 
shared her open spirit with others by singing. 
Her voice was soft, humming tunes new and 
old — Scottish, Irish, German, French, Italian, 
Russian, and, of course, Japanese. 

Mama was not "traditional." She had great 
affection for Western culture and clothing. So 
did Papa. The stoiy books they bought me in- 
cluded Aesop's Fables and Andersen's fairy 
tales. Snow White, Sleeping Beauty, Cinderel- 
la, and Hansel and Gretel were part of my life, 
as were Robinson Crusoe, Tom Sawyer, Huck 
Finn, and Robin Hood of Sherwood Forest. 

After moving to the Tamura estate in Hi- 
roshima, my cousin Hideyuki became my 
brother-in-residence. He knew little about life 
in Tokyo. But he was a ma.'^ter climber, a 
catcher of insects, and an e.xcellent player of 
marbles and paper pachinko. I learned and 
practiced his crafts so we could play together. 
He loved having a playmate. 

When Hideyuki was occupied, the vast gar- 
den of the estate was at my disposal. There 
were beautifully shaped pine trees, giant 
rocks, and stone lanterns. Azalea bushes, flow- 
ering trees, evergi'eens, and maples were laid 
out so that one was awed by beauty from any 
vantage point. In the winter, the camellias 



bloomed in bright red, pink and white, next to 
shiny gi-een holly leaves with red berries. 
Early spring brought azaleas of eveiy color, as 
well as aromatic golden and silver lilacs. 
Condiment plants grew in shady spots, and a 
small orchard produced figs and persimmons. 
Besides birds and insects, there was a vaiiety 
of stunningly coloi'ed lizards and large gi'ound 
frogs covered with unsightly warts. 

Shortly after our anival in Hiroshima, Papa 
reported for duty. After basic training, he 
was assigned to the transport division be- 
cause of his driving experience from his Nis- 
san days. Despite the patriotic fervor of the 
time, we were secretly delighted that he had 
not been assigned to the infantry. 

On the morning of father's departure to the 
China front, the Tamura clan gathei-ed at 
Ujina harbor with festive foods and sake. De- 
canters were fUled and emptied quickly. Men 
sang send-off songs; women filled plates for 
the men. I was very sad; my Papa was leaving, 
but no one seemed to grieve. The family con- 
gi'atulated him for having the good fortune to 
serve his countiy and his emperor. Aftei-ward, 
Mama tried to comfort me. But she, too, wept. 

Serving the supreme master 

News of the declaration of the Greater East 
Asian War reached our family on December 8, 
1941, in the sixteenth year of the Showa Em- 
peror. I was only six years old when the war 
expanded to include the United States and 
Britain, and I could understand very little of 
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what was happening. But I sensed that some- 
thing terribly wrong was taking place, and I 
knew that I could no longer see American 
movies, which I loved. "Hush," I was told. I 
mustn't even speak of American movies to 
others. Papa, who had just come home after 
serving a tour in China, was called back to the 
army. He would soon become an officer super- 
vising transportation on the Inland Sea. His 
headquarters would be in Hiroshima, and he 
would be able to come home at night. 

My school in Hiroshima was the elite Seibi 
Military Academy, which my father and his 
brother, Uncle Hisao, had attended. Seibi 
Academy, run by the Imperial Ai-my in the an- 
cient Samurai tradition, was far more rigorous 
than public school. It was like an austere mili- 
tary compound, with tall, gi*een poplar trees 
bordering spacious school yards. The teachers 
were firm and demanding, but well liked. In- 
side the school gate was a stone structure like 
a mausoleum, in which were the Goshinei, the 
sacred pictures of the emperor and the em- 
press. One was not permitted to walk past it 
without offering some expression of deepest 
respect and humility. We were taught to offer 
our deepest and most reverent bow, the 
Saikeirei. 

That made me think of a day at my school in 
Tokyo, when the emperor and empress were 
to pass by. Although we were marched down 
to the street to greet them, our heads were to 
remain in the Saikeirei position so that the im- 
perial couple would not see our faces and we 
could not see theirs. But I looked up anyway 
and saw the sweet face of our empress. No one 
else saw her. I had been told that anyone who 
looked would be blinded. My eyes, however, 
were not affected. 



At the Seibi Academy, both girls and boys 
rehearsed the military code of honor and the 
marching routine daily. We paid respect to war 
heroes and the heroic war dead in every formal 
activity. On the eighth day of every month, the 
anniversary of the declaration of war, all of us 
marched to the Gokoku Shrine. The children 
whose fathers had died in action lined up in 
fi'ont. As the months and years passed, more 
and more children joined the line. 

Those who had sacrificed their lives with 
special courage were called Gunshin — mili- 
tary saints. We were taught that the seven 
men chosen to act as undersea human torpe- 
does in the attack on Pearl Harbor were Gun- 
shins. No one disputed their dedication, but I 
wondered why there had been only seven. The 
men had been allowed to bid farewell to their 
families; their mothers were said to have been 
proud to give their sons to their country. 

We heard self-sacrifice in the war praised 
again and again until it made us all feel that 
dying for our counti*y was most desirable. Al- 
though we were children, it gave us a sense of 
pur-pose to think that we might die for a cause, 
the most glorious of which was to die for the 
emperor. Nevertheless, I could never quite 
imagine becoming a human torpedo. 

Our school days usually began with an as- 
sembly. The principal, who stood on a wooden 
platform a few feet off the ground, issued in- 
structions and announcements. This was fol- 
lowed by rigorous calisthenics performed to 
lively music from a speaker. As the war pro- 
gressed, building stamina became ever more 
important. The drill began to include long-dis- 
tance running; carrying a partner on our back 
while marching was also added. 

At midday, there was additional stamina 
building in which we stripped to our under- 
pants so that we could give our bodies wet or 
dry washcloth rubs for 20 to 30 minutes. Win- 
ter and summer, we rubbed our bodies furi- 
ously outdoors. The teachers praised us when 
our skin glowed pink, proof of a job well done. 
For the older girls, it was embarrassing to 
stand unclothed on the same lawn with boys of 
the same age and male teachers. But this was 
war time. 

Competitive sports were no less important. 
We had to reach certain goals in gymnastics, 
short- and long-distance running, hurdles, 
jumps, vaulting, turning bars, rope cHmbing, 
and throwing. Failure was not acceptable. One 
worked at it until the effort was adequate. The 
performances were closely timed, recorded, 
and rewarded. A red badge marked the great- 
est achievement, whereas blue and brown 
badges indicated less merit. I earned my red 
badge after performing 50 fi-ont wheels on the 
bar and nearly fainting from exhaustion. 
Homework, of course, was compulsory — dur- 
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ing school holidays, over the new year, and 
throughout the spring and summer. 

By the winter and spring of my fourth- 
grade year, the mood of the country began to 
change drastically. The war losses were slow- 
ly coming to light. Japan might not win. My 
first real sense of grief came when the princi- 
pal announced at our morning assembly that 
the troops stationed on Attn Island had com- 
mitted ritual suicide rather than siurender. 
We sang for the faUen heroes: 

To the sea 

A mllirtg corpse in water. 

To the mountain 

A ivilling corpse in the thickets. 

Never turning back, 

As we serve our Supreme Master. 

To the mountains 

The Tamura children attending the Seibi 
Academy walked to school together every 
day. Cousin Hideyuki and Cousin Kiyotsune 
were beginning to notice pretty girls in school, 
and I was starting to notice some of their ath- 
letic friends. I also admired Kiyotsune's gym- 
nastic ability. He and I often waited for one 
another to walk home together, chatting about 
this and that. Once be began asking whom I 
really liked, calling out names and asking 
"yes" or "no." He saved his name for last. How 
sweet he was. I never got to tell him how 
much I admired him. 

By 1946, B-29s flew all over Hiroshima pre- 
fecture on bombing missions. Tokyo was fire- 
bombed, and my Aunt Kimie was burned to 
death. In Hiroshima, shelters had been dug 
everywhere, and hurriedly built cement cis- 
terns held water. We were drilled time and 
again on how to put out fires caused by incen- 
diaries. Air raid sirens went off day and night. 
All of our clothes had labels sewn in with our 
names and addresses. 

Kamikaze missions were being flown and 
hailed, but fuel for planes was running low. 
The draft age was lowered to 17, and children 
in high school were mobilized to do public 
laboi'. Finally, school-age children, in the sixth 
grade and under, were ordered out of the 
citiea in a mass evacuation. The departure 
date for the children of the Seibi Academy was 
April 10. We would go to Kimita, a village in 
the mountains. That was frightening, but at 
least I would be with my best friend, Miyoshi 

For weeks. Mama woriced at her sewing ma- 
chine, whipping up my clothes, zabuton cush- 
ion, and futon. There was a weight limit for 
how much could be taken, so Mama kept 
checking the weight of the bundle she was 
preparing. We went over its contents in detail, 
but she saved a little pouch for last, which she 



placed in my hand. "This is pai't of us," she 
said. "Papa's nail clippings and my hair." 

The Kimita elementary school was a spa- 
cious, two-story building. There wasn't much 
playgi'ound equipment — no factory-built jun- 
gle gym, but there was a wooden one, held to- 
gether by ropes. The 40 Seibi Academy chil- 
dren formed their own groups in the school, 
but schooling itself became less and less impor- 
tant. In the end, we went to school only on 
rainy days. Othemdse, we worked outdoors. 

The work was beyond our abilities, even 
after the stamina training at the academy. We 
dug up giant pine roots, built hearths, and tried 
to extract pine oil for airplane fuel. Some chil- 
dren wielded shovels; others carried rocks on 
their backs. Soon, food became scarce, and we 
were sent out in small groups to collect edible 
plants. We quickly learned which grasses were 
edible and tasty, and what mountainside had 
more curly fem buds. 

Bathing was difficult at first. We would 
work all day and often go to bed dirty. Soon, 
everyone had lice. We became like a tribe of 
monkeys, constantly bending over to pick lice 
eggs out of a friend's hair. We were ashamed. 
Eventually, the Seibi group was divided up, 
and three or four would go to neighboring 
famhouses for bathing, once or twice a week. 
The farmhouses lacked plumbing, and their 
wells seldom had pumps. We drew the water 
and built the fires to heat it. But we loved our 
bathing day, sitting with friends, checking the 
fire, and talking idly while waiting for a nice 
warm bath. It was almost like being back in 
Hiroshima. 

Our letters home were censored by the 
teachers, who refused to mail anything that 
even hinted that we were imhappy. But we 
were. We were always hungry, and health-re- 
lated i)i'oblems, especially bed-wetting, gi'ew 
worse among the children. Miyoshi and I al- 
most got into a fig^t one morning when I woke 
up in a drenched fiiton after she had slept in 
my bedroll with me. My undei-wcar was di*y, 
but hers wasn't. 

Miyoshi and I became convinced that our 
lives were more endangered by staying in the 
mountains and being hungiy and lice-infested. 
I was having stomach problems and frequent 
toothaches. We secretly mailed an uncensored 
letter from the village post office saying that 
we wanted to come home. On the afternoon of 
August 4, our mothers came to get us. Miyoshi 
and I were like a pair of kittens, snuggling up 
to our liberators. Our mothers suggested we 
remain another day, just to I'est, before going 
home. But Miyoshi and I were desperate to 
leave that place, so we all returned to Hiroshi- 
ma August 5. As we went to oui- separate 
homes, Miyoslii and I promised to play togeth- 
er again soon. 
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A waterfall of light 

The sun was shining in the garden on the 
morning of August 6, a Monday. A sense of 
gratitude welled up in me. I had escaped the 
countryside. No more mad dashes to the cold 
stream to wash up at dawn. No more heavy 
rocks to carry on my back. No more lice. No 
more giAng to bed amid the muffled sounds of 
weeping after the lights went out. No more 
gnawing hunger. I was a child again, held 
within the protective embrace of mother 
and father. 

Papa was already working at the harbor 
when I awakened. Hideyuki was at school. 
Mama soon went o^ to join her obligatory 
work detail, wliidi was tearing down aban- 
doned houses in the town center so they would 
not provide fuel in the event of an incendiary 
attack. If possible, she would try to slip away 
by lunch time so she could spend some time 
with me. 

I lay back on my futon to read a paperback 
story about a Samurai duel that Hideyiiki had 
loaned me. It was warm and the breeze was 
gentle. I wore nothing but underpants. 

When the air raid warning siren went off at 
about 7:15, 1 turned on the radio. The voice 
seemed casual. Three enemy planes were 
heading toward the city. It hardly seemed 
worth worrying about. Hundreds, yes. But 
three? I remembered the first time planes had 
flown over in the middle of the night on their 
way to another city. Paralyzed with fear, I had 
clutched Mama, asking her, "Are we going to 
be hit?" She didn't know. But whatever hap- 
pened, she had said, we would be together. 

About 7:30, the radio announcer said the air 
raid warning had been canceled. The enemy 
planes had turned around. It was safe to go 
outside. I turned off the radio and went back 
to reading the Samurai story. 

About 45 minutes later, an intense duel be- 
tween rival swordsmen was about to take 
place in my book when a blinding flash swept 
across my eyes. In a fraction of a second, I 
looked out the window toward the garden as a 
huge band of white light fell from the sky 
down to the trees. Almost simultaneously, a 
thunderous explosion gripped the earth and 
shook it. I jumped up and braced myself next 
to a large pillar, as Mama had told me to do if a 
bomb hit nearby. Pieces of the heavy clay-tile 
roof fell about me. It was dark, as if the sun 
had disappeared in the thick black air and 
swirling wind. My mother had taught me to 
"Hve" if an air raid came— to flee fire, to seek 
the river. But now, there seemed to be no al- 
temative to death as the earth heaved. 

Suddenly, the wind and the motion stopped. 
The thick air began to clear. I was covered 
with soot and debris, but alive. The pillar had 
held, protecting me, giving me a breathing 



space. I tried to clear a larger space, but the 
tangled pieces were more than I could handle. 

I cried out, and Aunt Fumikxys faint voice 
answered. "Where are you, Hideko?" She 
helped me get out. Although she was battered 
and scratched, her bi^y daughter was unhurt. 
After the flash, she had shielded the baby with 
her body. 

After several loud yells, we found Grand- 
mother Tamano and Aunt Kiyoko. They were 

bleeding and bruised and moving about aim- 
lessly, as if in shock. Suddenly, we heard Fu- 
miko's husband. Uncle Hisao, calling for help. 
He was sitting just outside the rear gate. His 
torn and blackened shirt was stained with 
blood and his eyes seemed hollow. He had 
been cut with flying glass and blood streamed 
from his throat, where a nafl had been driven. 
He repeated over and over, "Mo Dame da . . . 
this is the end, this is the end." Aunt Fumiko 
sobbed as she picked out pieces of glass stuck 
in his skin. 

My injuries were minor, a few cuts and 
bruises and a gashed right foot. I threw some 
clothes on and then tried to get everyone to 
leave as quickly as possible. Mama had told 
me, again and again, that in a bomb attack, fire 
would follow. But my grandmother and aunts 
and unde lay under a tree in the garden and 
seemed not to hear me as they nursed their 
wounds. I wanted to cry. Mother had told me 
not to wait, to escape before the fire came. 

Across the street, a medium-sized factory 
burst into flame and I knew that a wind shift 
could bring it to the remains of our house. I 
screamed, "Fire, fire, you've got to leave, 
you've got to get away!" No one responded. I 
could not wait. My mother must be obeyed. As 
I ran from the garden, I kept shouting, 
Tlease leave!" 

Running and walking away, I passed neigh- 
bors, disheveled and confbsed. They paid little 
attention to passers-by; no one recognized me. 
Their attention was fixed on getting out and 
looking for members of thefr own fimiilies. 
Houses had fallen in or were barely standing. 
Small flames were starting to spread like 
torches and the wind fanned them into fire- 
balls. I heard cries of people asking for help. 
But I could respond only to my inner voice, my 
Mama saying, "Go to the water, child, stay 
close to the river, save yourself firom fire." 

As I headed toward the Ota River, Hmping 
and dragging my right foot, more injured peo- 
ple began moving the same way, in the gener- 
al direction of the city's outer limitB. Their 
clothes were torn and burned; smne were 
naked or nearly so. I tried to look for someone 
I might know. There were no familiar faces. 

Reaching the river, I saw a small group of 
adults and children, their hands daiqied in 
prayer. An older man, peiiiaps the head of a 
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family, directed them to pray for the safety of 
others left behind. Explosions from the direc- 
tion of the army base across the river rent the 
air every half minute or so. "They got the ar- 
senals," someone said. 

Suddenly, someone called my name. It was 
Noriko, a girl who lived next door. Her face 
and arms were very red. She had run from the 
schoolyard of her elementary school and now 
she was escaping the city with her family. 

"Nori-chan, what happened to you?" I said. 

"There was a flash and it burned me," 
Noriko answered. 

"Yes, I saw the flash," I said. "It was like a 
white waterfall. Did your school get a direct 
hit?" 

"It must have," she said. 

As we talked, large blisters fomed on 
Noriko's face and it became so swollen that I 
could scarcely recognize her any more. She 
said some of the children were in much worse 
shape than she, and the teachers were so in- 
jured that they could offer no help. She didn't 
know what happened to the other children or 
the teachers. I was grateful that there was a 
family I could walk with, even though Noriko 
was in such pain that she had to stop talking. 

At the river, we saw a young schoolgirl 
slowly walking along, with pieces of skin hang- 
ing from her arms. Someone said she was try- 
ing to cool her burned skin, but as she rubbed 
water on it, it came off. She cried in pain. 

The girl who could not assuage the pain 
with river water, Noriko's swollen face, the 
growing stream of burned and lacerated peo- 
ple, were but gi'ains of sand on a vast beach. 
The horror was too great for comprehension. 

The search 

Thanks to a kindly driver who piled refugees 
into his truck, I made it to the countryside, 
where I was taken in by a farm family. The 
next morning, the farmer offered to bicycle 
into Hiroshima to seek out my family. He 
knew the Tamura home, one of the grandest in 
the city. When he returned at day's end, he 
said he had found my father at the burned- 
down house, but not my mother. He learned 
that Uncle Hisao had been patched up by a 
surgeon friend. Grandma Tamano and Aunt 
Kiyoko and Aunt Fumiko were bruised, but 
otherwise unhurt. Baby Kumiko was fine. We 
survivors of the Tamura household would 
meet at the home of a family friend in Kabe 
township. 

The reunion in Kabe was not joyous. My 
mother was missing as was Hideyuki, Uncle 
Hisao and Aunt Fumiko's only son. Although I 
was an only child, Hideyuki had been like a 
brother. I adored him. But like a brother, he 
had terrified me at times. 




The Tamuras had a bomb shelter deep in the 
gaixlen, behind the trees and rocks. Hideyuki 
was obsessed with B-29s, which were system- 
atically burning Japan's cities. To Hideyuki, 
the B-29 was a marvelous work of engineering. 
When the bombers flew over Hiroshima on 
their raids elsewhere, he would slip out of the 
shelter and go up to the roof of the house, 
where he would stare at them with binoculars. 
The r-est of us would scream for him to come 
down, but his fascination with B-29s remained 
undampened. But now he was missing, and we 
had learned that a single B-29 with one bomb 
had caused the damage. 

After the fires had burned out, we returned 
to Hiroshima to search for Hideyuki and my 
mother. Because the injured had fled in all di- 
rections and because the center of the city 
had disintegrated, there were no clues as to 
where to start. We began by checking out the 
"rescue" stations — schools, police yards, and 
temples — where the dying awaited medical 
care that did not exist. 

In the police yard, my eyes were caught by 
a naked young woman, scantily covered by a 
thin blue cloth. Her petite body was curled up 
and she was bi'eathing with gi'eat difficulty. A 
tag pinned to the cloth gave her name. She 
was a kindergarten teacher from my neigh- 
borhood. I tried to ask if she was all right. She 
whispered, "It is so hard. It is so hard." Her 
body began to shake and convulse and then 
she died. There wei-e no mai'ks on her, no cuts 
or blood or burns. I could not understand, and 
I was temfied. 

At the next rescue station — a temple — the 
singed and blackened bodies lay on the floor 
unattended. The stench of rotting flesh filled 
the air. Soft moans were the only signs of life. 
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I called out Mama's name. It was difficult to 
think of her lying there, one of those disfig- 
ured, helpless people. But I could not bear 
thinking of Mama dying alone. Calling her 
name caused people to stir. They asked for 
water, but I had none. No one did. 

At the third rescue station, I decided to sing 
Mama's favorite lullabies and melodies, which 
we used to sing togothpr. I prayed, "Please 
God, let the wind cai-ry the tune to my Mama." 
As I let the wind carry the melody of my soft 
humming, tears began to roll down my cheeks. 
But I wept quietly. I did not want the wind to 
carry the sound of my sobs to Mama, who I 
was sure was veiy hurt and dying. Otherwise, 
she would have returned to us by then. 

I did not find Mama at the rescue stations. 
Uncle Hisao and Aunt Fumiko failed to find 
Hideyuki. We were told that my friend 
Miyoshi had died. However, Cousin Kiyotsune 
was found alive in the front yard of ibe Red 
Cross Hospital by his parents. He died a few 
days later. 

We learned that most of HidejmkPs friends 

from the Hiroshima First Middle School were 
either dead or missing. Many had been 
crushed under the collapsed classrooms while 
others had been scorched in the melting heat. 

Kiyotsune's mother told Aunt Fumiko, "You 
may be lucky. You didn't have to watch your 
son's end. You won't keep on seeing how he 
had to die." Tomoko, another of my second 
cousins and a ])laymate. never came home 
from school. She was nevei- found. Her mother 
went into seclusion for the rest of her life. 

One day, one of Hideyuki's classmates found 
Uncle Hisao and Aunt Fumiko. The class- 
mate — Kara — had been among the few who 
escaped the collapsed school. He had fled the 
fires and joined a crowd moving toward Mt. 
Hijijama when he saw Hideyuki. Hideyuki 
was badly bm*ned, naked to his calf girdle and 
army boots. He walked awkwardly, ghost-like, 
with his hands raised before him. He told 
Hara to go on although he could not. 

Hara took Hisao and Fumiko to the spot 
where he last saw Hideyuki lying on the 
ground. The bodies had been removed. My 
aunt and uncle asked around if anyone had no- 
ticed their son lying there. People said there 
had been many bodies and the soldiers had 
hauled them away. No one knew where the 
bodies had been cremated. 

In early September, we learned about 
Mama. A neighbor had been with her at the 
moment the bomb exploded. She and Mama 
were inside a concrete building near the cen- 
ter of the city. Because the neighbor had her 
two small children with her, and Mama had 
had a miscarriage in July, they had been ex- 
cused from having to do the laborious outside 
work. 



They were just inside the entranceway 
when the bomb exploded. Mama pulled her 
straw hat down over her ears and ran inside, 
just as the building fell in on her. The neighbor 
stayed in the entranceway and covered her 
children. She escaped before fire consumed 
the building. 

My fother went to the ruins of the building. 
There were several remains, so he could not 
tell which had been his wife. Then he stumbled 
upon an army canteen he had loaned her. Next 
to it were ludf-bumt, half-weathered remains. 

He brought Mama's ashes home in his army 
handkerchief. I begged him to take me back to 
the place where he had found her. He refused. 
It was not a sight fbr me to r^nember, he said. 
To this day, I ask myself, "Was ebe crushed in- 
stantly?" I pray that she was. 

By the liver's banks 

Moi-e than 28 years after the bombing. Papa 
traveled to Chicago to be at my wedding. 
Over the years, we had seldom spoken of the 

unspeakable past. But on that trip, he shared 
something with me that I had never heard 
before. 

He had been at his post at the harbor, more 
than two miles away, and he had been well 
shielded by a sturdy building when the bomb 
burst. A few hours afterward, he had encoun- 
tered a young American prisoner of war wan- 
dering in a daze. The young man looked no 
older than 17, with blond hair and blue eyes, 
and was naked except fbr his boxer shorts. He 
was surrounded by a crowd of iiyured civilians, 
mostly old men and women, carrying stones 
which they were about to use against him. My 
i^ther, speaking as an army officer, reproached 
the otherwise ordinary and peacefhl citizens. 
The young American, he said, was a prisoner 
under the protection of the miUtary. He was 
not armed and he was obviously not about to 
harm anyone. They must not become killers 
themselves. 

Later, Papa said, he learned that the bomb 
had killed 40 to 50 American prisoners of war 
who were located near the epicenter. As the 
officer in charge of the clearing task force, he 
was asked if the bodies of the prisoners should 
be cremated along with the Japanese. He told 
the workers that the American soldiers should 
be gi'anted their own countiy's custom, which 
was to be buried. 

By the banks of the Ota River, the Ameri- 
cans who perished in Hiroshima were buried. 
My father said he often wondered long after 
the war about the handsome young man with 
the fearful eyes, and about his parents. They 
must have grieved for their son, who almost 
surely never came home. As he spoke, there 
were tears in his eyes. ■ 
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"Always" the target? 



By AR JUN MAKHIJANI 



While U.S. bomb scientists were racing against Germany, 
military planners were looking toward the Pacific. 



On April 23, 1945, Gen. Leslie R. 
Groves, director of the Manhattan Pro- 
ject, wrote a memo to Heni-y L. Stim- 
son, secretary of war. It contained a 
puzzling phrase, which I have italicized: 

"Our previous hopes that an implosion type 
of bomb might be developed in the late spring 
of 1945 have now been dissipated by scientific 
difficulties. ... 

"While our plan of operations is based on the 
more certain, more powerful, gun type bomb, 
it also pi'ovides for the use of the implosion 
type bombs as soon as they become available. 
Tlie target is and was always expected to be 
Japan. A composite group of the 20th Air 
Force has been organized and specially 
trained and equipped." ' 

By the time the memo was written, it was 
clear to everyone connected with the atomic 
bomb project that Germany would not be the 
target. The Third Reich would collapse long 
before the first bombs were ready for use. If 
the new weapon was to be used at all in World 
War II, it would be against Japan. 

But had Japan "always" been the target, as 
Groves implied? If so, that fact suggests a ter- 
rible irony that has been little noted in the 
decades-long debate over the use of the bomb. 
From August 1939, when Albert Einstein 
alerted President Roosevelt to the possibility 
that atomic bombs could be built, to late 1944, 
when it became entirely apparent that Ger- 
many was not an atomic threat, the focus of 
U.S. bomb makers was Gennany. 

Emigre scientists from Europe especial- 
ly — Leo Szilard (who first conceived the idea 
of an atomic bomb), Enrico Fermi, Hans Bethe, 
Victor Weisskopf, Eugene Wigner, James 

Arjun Makhijani is president of the Institute 
for Energy and Environmental Research in 
Takoma Park, Maryland. He is the principal 
editor of Nuclear Wastelands, which will be 
published by MIT Press in the fall. 




Franck, Niels Bohr and the like — played piv- 
otal roles in the Manhattan Project. To a man, 
they — along with their American and British 
colleagues — got involved for one overarching 
reason: Germany had first-rate scientists who 
presumably understood the destractive possi- 
bilities of nuclear fission. The United States 
had to develop an atomic bomb before the Ger- 
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''We thought 
the Germans 
would be 
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mans did. Such weapons in the hands of Hitler 
would be the ultimate catastrophe for the 

world. 

Joseph Rotblat, a Polish scientist before the 
war and a founder of the Pugwash movement 
after the war, told Tne last February that 
"there was never any idea [among scientists] 
that [the bomb] would be used against Japan. 
We never worried that the Japanese would 
have the bomb. We alwajrs worried what 
[Werner] Heisenberg and other German sci- 
entists were doing. All of our concentration 
was on Germany." 

Surviving Manhattan Project scientists con- 
tinue to believe that the atomic bombs were 
used on Hiroshima and Nagasaki, rather tiian 
on German targets, merely because they were 
not ready in time. But that may not be the 
whole story. There is evidence — albeit frag- 
mentary — that as early as May 1943, high- 
level planners assumed that Japanese rather 
than German military forces would be the like- 
ly target for first-use of the new weapon. That 
was long before anyone could reasonably pre- 
dict when the war in Europe might end or 
when atomic bombs might be ready for use. 

The fir.'^t targeting discussion — insofar as 
can be determined from declassified docu- 
ments and Manhattan Project histories — 
seems to have occurred during a meeting of 
the high-level Military Policy Committee on 
May 5, 1943.' The discussion that day ranged 
over a variety of topics — ^personnel issues, 
technical problems, commissioning a study on 
radioactive poisons, and even a "story to be al- 
lowed to leak out on the Los Alamos project to 
reduce the curiosity of the local population." 

According to Groves's summary of the 
meeting: 

"The point of use of the first bomb was dis- 
cussed and the general view appeared to be 

that its best point of use would be on a 

Japanese fleet confeiili-ation in the Harbor of 
Ti-uk [in the Pacitk, north of New Guinea]. 
General Styer suggested ToWo but it was 
pointed out that the bomb should be used 
where, if it failed to go off, it would land in 
water of sufficient depth to prevent easy sal- 
vage. The Japanese were selected as they 
would not be so apt to secure knowledge from 
it as would the Germans." 

The discussion was surely a blue-sky exer- 
cise. The Manhattan Project was still at an 
early stage, D-Day was mni-e than a year 
away, the war in the Pacitk was not yet going 
w ell for the United States, and no one could 
have predicted how important the Japanese 
fleet or Truk might be by the time the bomb 
was ready. 

Nevertheless, the discussion suggests a line 
of thought that would have astonished Man- 
hattan Project scientists, if they had been 



privy to it. In fact, it surprises them today, al- 
though the existence of the memo has be^ re- 
vealed before. (See, for example, page 253 of 
The New World, an official history of the 
Atomic Energy Commission by Richard G. 
Hewlett and Oscar E. Anderson Jr., published 
in 1962, which mentions it.) 

Hans Bethe, who headed the Theoretical Di- 
vision at Los Alamos, was astonished when I 
discussed the memo with him in February: "I 
am amazed both by the conclusion not to use 
[the bomb] on Germany and secondly by their 
reasons [for targeting the Japanese fleet]. We 
[the scientists] had no idea of such a decision. 
We were under the impression that Germany 
was the first target until the German surren- 
der. That was my belief. Obviously, it was 
wrong." 

Glenn Seaborg, who headed the team that 
first isolated plutonium, concurs. In an inter- 
view with me in February, he said: "So far as 
I recall, right up until the time the Germans 
surrendered in the spring of 1945, we thought 
that the Germans would be the target for the 
atomic bomb. As their demise became more 
and more predictable, perhaps we somewhat 
drew away from that feeling. But certainly 
we thought in 1944 that Germany would be 
the target." 

David Hawkins, who was a special assistant 
to J. Robert Oppenheimer (the scientific direc- 
tor of the Los Alamos Laboratory) and the 
historian for the Los Alamos effort, agreed. 
When I asked him in February about the 
memo, he said that the scientists had no idea 
that Germany had been discussed and appar- 
ently rejected as a potential first-use target as 
early as May 1943. Indeed, Hawkins and oth- 
ers I interviewed — including John A. Simpson, 
a gi'oup leader in the Chicago Metallurgical 
Laboratory and a founder of tlae Bulletin — do 
not recall targeting discussions among the sci- 
entists taking place until well into 1945. 

Rotblat seems to have been the exception to 
that. He lefl; the Manhattan Project in Decem- 
ber 1944, after it became clear to him that Ger- 
many was no longer a nuclear threat. But once 
he announced his decision to leave, he was not 
permitted to talk about it with his colleagues. 

The bomber of choice 

In contrast to the specific suggestion of tar- 
geting the Jajianese fleet at Tiuk, possible use 
of the bomb against Germany seems to have 
been only vaguely addressed at high levels. A 
Military Policy Committee status report of 
August 21, 1943, suggests that if the war be- 
came "unduly" long, the Germans might be 
able to produce "a usable bomb" before the 
United States. In that event, the committee 
concluded that it mig^t "be necessary for us to 
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stand the first punishing blows [of German 
atom bombs] before we are in a position to de- 
stroy the enemy.'" Meanwhile, practical 
preparations continued for use of the bomb in 
the Pacific theater. 

In the latter half of 1943, Navy Capt. 
William S. Parsons, who headed the project's 
ordnance group, chose the B-29 as the bomber 
the United States would use, if it could be ap- 
propriately modified.' According to Hewlett 
and Anderson, the choice of the B-29 indicated 
that Japan was already the target. "Had Ger- 
many been the primary target, the choice 
would hardly have fallen on an aircraft never 
intended for the European theater." 

That conclusion is supported, at least indi- 
rectly, by the technical facts. British Lancast- 
ers could have been modified for the atom 
bomb. The four-engine Lancaster had a normal 
payload of 14,000 pounds, but some had been 
modified to carry the "Grand Slam"— at 22,000 
pounds, the heaviest bomb produced in the 
war. The chief technical advantage the B-29 
had over the Lancaster was its gi-eat range — 
3^,000 miles. That made it the only bomber 
suitable for use in the Pacific.' 

Another advantage of the B-29 was its 
made-in-USA label. In a March 1944 meeting 
between Gi-oves and Gen. Henry H. "Hap" 
Arnold, commander of the Army Air Force, 
Groves said the first choice was the B-29, but 
the Lancaster had to be considered as a back- 
up. That "displeased Arnold, who stated em- 
phatically that an American-made airplane 
should carry the bombs." " 

In any event, that Japan would be the tar- 
get of the atom bomb, if it were used at all, 
was affirmed in September 1944, when Presi- 
dent Roosevelt and British Prime Minister 
Churchill met at Roosevelt's Hyde Park home. 
A summary of the meeting makes no mention 
of the possible use of atomic bombs against 
Germany, but it says that when the bomb was 
ready "it might perhaps, after mature consid- 
eration, be used against the Japanese, who 
should be warned that this bombardment wall 
be repeated until they surrender." '' 

Momentum builds 

The Military Policy Committee targeting dis- 
cussion of May 5, 1943, had nothing to do with 
an estimate of when the war against Germany 
might end. In the spring of 1943, no one knew 
when that might be. Moreover, the technical 
problems that eventually delayed bomb pro- 
duction into the .summer of 1945 had not yet 
emerged. In fact, a report of the committee, 
dated August 21, 1943, suggested that a fis- 
sion weapon might be available by the fall of 
1944 or by January 1, 1945."' 
That schedule would have been compatible 




with the targeting of GeiTnany. But the avail- 
able documentation suggests that there were 
no discussions, much less plans, for use of the 
bomb against Germany. Given the fact that 
losses of Allied troops were expected to be 
heavy during and after D-Day, one might ex- 
pect to find evidence that contingency plans to 
use the bomb in the fall of 1944 had been 
made. But there is no evidence of that, either. 
Rather, what evidence there is — albeit 
sketchy — suggests that there was simply an 
automatic assumption at an early .stage that 
Japanese forces would be the target. 

That assumption contrasts sharply with ra- 
tionales for the bomb project. For example, in 
March 1942, Vannevar Bush, President Roo- 
sevelt's chief science adviser, said in a memo 
to the president that the "successful use [of 
atomic bombs] would be very important and 
might be determining in the war effoil. It is 
also true that if the enemy arrived at the re- 
sults first it would be an exceedingly serious 
matter." " 

The "enemy" was Germany. The presumed 
Geman bomb effort di"ove the Manhattan Pro- 
ject, giving it an urgency unmatched by any 
other wartime project. In 1942, a host of war- 
related projects were in fierce competition for 
industi'ial and intellectual resources. Never- 
theless, in June of that year, Roosevelt en- 
dorsed a high priority foi* the still-speculative 
bomb effort. In September, when Groves took 
over the Manhattan Project, he obtained the 
highest priority — AAA — for use whenever a 
slightly lower priority, AA-3, was deemed in- 
sufficient. Eventually, Groves's project grew 
so large that during some periods it "was using 
more AAA i-atings than the combined total for 
all other Ai'my and non-Anny progi'ams." '■ 

As early as 1939, fear of a German bomb 
prompted the United States to begin its own 
reseai-ch program. By late 1942, Roosevelt and 
his top scientific advisers had decided to pro- 
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eeed at top speed; that might insure that atom 
bombs would be produced in time to be a "de- 
lei iiiining" factor in the outcome of the war. 
But in late 1944, when a U.S. intelligence- 
gathering mission code-named "Alsos" re- 
vealed that the GeiMTian bomb program had 
made vutually no progress, that fact made no 
difference. By then, the all-out U.S. effort had 
created its own momentum independent of 
anything Germany was or was not doing. 

Fear of a German bomb got the U.S. project 
going; but once it was under way — at a re- 
source-straining AAA priority level — officials 
connected with it were compelled to demon- 
strate that it would have a decisive effect on 
the outcome of the war. During 1944, for in- 
stance, congressional demands for an investi- 
gation of the mysterious project that com- 
manded so much in the way of resources grew. 
Jack Madigan, an official in the War Depart- 
ment, said in a status report: "If the project 
succeeds, lliere won't be any [congi'essional] 
investigation. If it doesn't, they won't investi- 
gate anything else."" 

James F. Byrnes. Roosevelt's director of 
the Office of War Mobilization, was acutely 
aware of the potential for intense political 
problems if atom bombs were not produced 
and used in the war. On March 3, 1945, he 
wrote to Roosevelt, saying that "if the project 
proves a failure, it will then be subjected to 
relentless investigation and criticism.'"* 

Shortly thereafter, Roosevelt died and 
Byrnes became President Tinunan's secretary 
of state. The new president was surely at- 
tuned to Bymes's concerns. As a senator in 
1944, he had wanted to investigate the project, 
which seemed to produce nothing — but at 
great expense. Upon being denied permission 
to do so, he wrote Secretary of War Henry L. 
Stimson that the "responsibility ... for any 
waste or improper action which might other- 
wise be avoided [by a senatorial inquiry] rests 
squarely on the War Department." 

Truman appointed Byrnes as his represen- 
tative to the Interim Committee, which first 
met after Germany surrendered. The com- 
mittee was established to provide recommen- 
dations on a wide range of nuclear energy is- 
sues; inevitably, that included a consideration 
of how the bomb would be used against 
Ja]ian. 

Davui Robertson, in a recent biography of 
Byrnes, says that Byrnes "had a three-part 
agenda for atomic power" as a member of the 
Interim Committee. First, he was "against 
.sharing of any atomic research with the Sovi- 
et Union." Second, he wanted the atomic bomb 
used "as quickly as possible in order to 'show 
results.' " (It was Byrnes who urged that the 
Interim Committee recommend that the 
bombs be used "on a war plant surrounded by 



workers' homes.") Finally, Byrnes wanted 
"the bomb used without warning.'"* 

Questions 

Time has not stilled the controversies sur- 
rounding the decision to bomb Hiroshima and 
Nagasaki, even whfle Japanese diplomats were 
quietly exploring a face-saving way to surren- 
der. In the past five decades, millions of words 
have been writtoito raqdain the bombings. 

To most Americana — eqiedally veterans— 
the use of the bombs was a cut-and-dried mat- 
ter. They were dropped to end the war quick- 
ly and thus save American lives. 

In contrast, some historians argue that the 
Manhattan Project created its own logic lead- 
ing to the use of the bombs. It was simply not 
reasonable to believe that after spending so 
much money and swallowing up so much of the 
nation's scarce wartime resources that such a 
decisive new weapon would he put on the shelf. 

In recent years, many historians have ar- 
gued that the use of the bombs had little to do 
with World War II. Rather, it was part of a 
Realpolitik campaign to intimidate the Sovi- 
ets and make them more tractable in the post- 
war world. 

Meanwhile, many have noted the obvious: 
High-level decision makers had already 
crossed the moral threshold regarding the de- 
liberate bombhig of civilians in February 1945, 
when the United States joined the British in 
the "terror bombing" of Dresden (Churchill's 
phrase).'" About 40,000 people were killed in 
Dresden. And in March the United States 
began its terror raids against Japan, with the 
fire bombing of Tokyo. 

According to various post-war surveys, hun- 
dreds of thousands of civilians were lolled in 
Germany and Japan by air raids — before the 
atomic bombs were dropped. The use of atom 
bombs merely increased the terror, in that a 
single bomber, rather than hundreds or thou- 
sands, could now destroy a whole city. 

Finally, it seems clear that the May 5, 1943, 
memo suggests that a form of nuclear deter- 
rence was at work. The Germans were 
thought to have an active nuclear bomb pro- 
gram; therefore, the Militai-y Policy Commit- 
tee was reluctant to use the first U.S. bomb 
against German forces. If it had been used 
against a Gennan target — and if it had been a 
dud — the Germans might have been more 
likely to recover it and "to secure knowledge 
from it." 

All such explanation.s — and more — find llis- 
torical support in documents relating to the 
Manhattan Project and World War II. But 
nothing in the historical record can answer 
these questions: How many scientists — ^if 
any— would have left the project if they had 
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known in 1943 that Japan might have been the 
target of first use? How many scientists sim- 
ply would have ([uit in 1943 and 1944, Rotblat- 
style, if they had known — if Groves's words of 
April 1945 can be taken at face value — that 
the target "was always expected to be Japan"? 

In the early days of the Manhattan Project, 
U.S. and British scientists beheved they were 
in a desperate winner-take-all race with Ger- 
man scientists. That was especially true of the 
emigre scientists who came to the Manhattan 
Project. They had experienced Nazism first- 
hand, and their fear and loathing of Hitler was 
intense. They were convinced that German 
science was fully capable of producing a tem- 
ble new weapon that Hitler would use to en- 
slave the world. 

Over the years, Groves used that fear of a 
German bomb to drive his team onward. By 
late 1944 and 1945, however, the Manhattan 
Project had gained such momentum that it 
was un.'^toppable, despite the collapse of Ger- 
many. There is also evidence that by then 
most of the scientists working on the project 
wanted to see it through — ^to learn if the "gad- 
get" would actually work. (Rotblat, in his Au- 
gust 1985 Bulletin article, called it "simple cu- 
riosity — the strong urge to find out whether 
the theoretical calculations and predictions 
would come true.") 

By the fall of 1944, a U.S. effort that began 
because of the fear of a German nuclear 
weapons ^ragtsm had been transformed in a 
way that virtually guaranteed that nuclear 
weapons would be used as a tool of immense 
military superiority against a non-nucleai- 
power, to accomplish a variety of goals. 

To be sure, a number of scientists — but still 
a minority of the Manhattan Project team — 
were concerned about the moral implications 
of the bomb and hxm it might be used. Never- 
theless, by the end of 1944, when Rotblat quit 
the pi'oject, the majority of scientists "were 
quite content to leave it to others to decide 
how tiieir work would be used." " 

But in 1943, the dynamics of the Manhattan 
Project were far different. The outcome of the 
war was fax from certain and fear of a German 
victory was great. In the summer of 1943, 
Harold Urey, a Nobel Prize winner and one of 
the key members of the project, even recom- 
mended that Groves warn the American peo- 
ple of the possibility of an atomic attack, a sug- 
gestion the general ignored.'" 

Through his policy of strict compai-tmental- 
ization of information, Gen. Groves kept bomb 
scientists isolated from any discussion of "how 
their work would be used." However, if the 
scientists had known early in their work that 
Japanese forces rather than German forces 
might be the first target, would thwe have 
been defections? If so, could an atomic bomb 



have been designed and produced in time to 
be used in the war? 

Fifty years later, such if-only-they-had- 
known speculation is merely an intellectual ex- 
ercise dealing with a host of unknowable fac- 
tors. Rut it does raise an essential philosophi- 
cal and i^ractical i)oint regarding secrecy and 
the responsibihty of scientists — an old ques- 
tion that is nonetheless as relevant today as it 
was 50 years ago: 

If scientists do not have the minimum infor- 
mation needed to pailicipate openly and 
democratically in deciding how the weapons of 
mass destruction they make will be used, 
should they be involved in making them? ■ 
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Smithsonian suffers 
Legionnaires' disease 

By STANLEY GOLDBERG 

For the fiftieth anniversary of the atom bombing of Japan, 
the museum wanted to mount an educational exhibit- 
others expected an uncritical celebration of the end of the war. 



Fifty years ago, I was an 11- 
year-old paperboy for the af- 
ternoon Cleveland Press. On 
the afternoon of August 6, 
1945, the bundled papers waiting for 
me had a banner headline saying: 
"Atom Bomb Hits Japan." The sec- 
ond line said: "Blast Force Equals 
2000 Blockbusters." Amazing. Al- 
though the news was momentous, the 
readers of the Cleveland Press — at 
least the readers on my route — had to 
wait for it. I read every word of the 
several articles on this new thing 
called an atomic bomb before deliver- 
ing the papers. 

In the coming years, I continued to 
read eveiything I could on the atomic 
bomb — as well as on the promise of 
nuclear energy and the field of nucle- 
ar physics. In a way, that was the 
start of my professional career as a 
historian of science. And that inter- 
est — an obsession, really — eventually 
led me to play a role in the recent 
Enola Ga //-Smithsonian Institution 
fiasco — a long-ninning and ultimately 
dispiriting morality play in three acts. 

Act One: 

An "impressive 

piece of work" 

In the fall of 1984, Roger Kennedy, 
the director of the Smithsonian's Na- 
tional Museum of American History 
asked me to meet with him and some 
of the museum's curators to discuss 



the fact that nowhere in the museum 
was there a mention of two of the 
defining moments of the twentieth 
century: the obliteration of Hiroshi- 
ma and Nagasaki by atomic bombs. 

There was enthusiasm around the 
table that day for mounting such an 
exhibit in time for the fortieth an- 
niversary of the bombing. Kennedy 
asked me to identify aitifacts, produce 
a "script," and oversee the installa- 
tion. In museum-speak, a script is the 
blueprint that specifies how an exhibi- 
tion will be laid out, and what arti- 
facts, photos, and documents it will 
present. The script also contains the 
language that will be in the "labels." 

The 1985 exhibit — composed of Hi- 
roshima- and Nagasaki-type bomb 
casings as well as photos and artifacts 
in two display cases — sketchily de- 
scribed both the Manhattan Project 
and the destioictive power of the 
bombs. Because I was worried about 
the emotional impact the exhibit 
might have on unprepared visitors, I 
drained the emotion from the labels. 
Nevertheless, the guiding principle of 
the exhibit was simple, even simple- 
minded. I wanted to make it clear that 
nuclear devastation was not merely 
an abstract topic discussed by Cold 
Wai" theorists. Nuclear weapons — and 
their effects — were real. Among the 
artifacts were roof tiles that had bub- 
bled from the heat. One of the photos 
showed a man whose head was badly 
flash-burned, except where his hat 



had offered some protection. 

The exhibit was well received. 
Scheduled to be on the floor only dur- 
ing the month of August, it was re- 
tained through November. Kennedy 
asked me to undertake a year-long 
study as to how a large and perma- 
nent exhibit could be handled. I 
plunged in, but a year later, the mu- 
seum's administration had lost its en- 
thusiasm. Although the Smithsonian 
gets public money, many of its activi- 
ties must be funded privately, and 
private funding for an atomic bomb 
exhibit had not been forthcoming. 
That was no great surprise. When it 
came to fundraising for not-very-pop- 
ular projects, curators at the museum 
sometimes spoke of the museum ad- 
ministration as having "a whim of 
iron." 

To this day, the Smithsonian's Na- 
tional Museum of American History 
has no separate display on the Man- 
hattan Project or the use of atomic 
bombs in war. It does, however, have 
a small and spare atomic display 
tucked into a larger exhibit on "Sci- 
ence and American Life." 

Given the failure of the American 
History Museum to pursue the proj- 
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completing a biography of Gen. Leslie 
Groves. 
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ect, I was surprised and pleased in 
1991 when I learned that the Smith- 
sonian's National Air and Space Mu- 
seum would install a major exhibit on 
the end of World War II, which would 
be in place by May 1995. 

The exhibit— called "The Last Act: 
The Atomic Bomb and the End of 
World War 11"— would feature the 
front portion of the Enola Gay fuse- 
lage, and it would explore the role 
played by the atomic bomb in bring- 
ing the war to an end. I was asked, 
along with nine others, to serve on 
the Exhibit Advisoiy Board. The first 
draft of the exhibit script, jjut togeth- 
er by the museum's curators and dis- 
tributed to the advisory board in Jan- 
uary 1994, was a heavyweight — up- 
wards of 750 pages of text and illus- 
trative material. 

The board met with the curators in 
February to go over the script. Our 
role was to review and suggest. The 
content of the final exhibit, we be- 
lieved then, would be in the hands of 
the curators. 

Rather than retelling the whole 
story of the Pacific war, which would 
not have been possible in the space al- 
lotted, the curators linked the atomic 



bombings to the evolution of the 
strategic bombing campaign of the 
XXI Bombing Command of the 20th 
Air Force, Gen. Cuitis LeMay's outfit 
that was systematically incinerating 
one Japanese city after another. 
Rather than having to use hundreds 
of planes in a raid, the Air Force 
could now achieve the same effect 
with one plane. The theme did not 
originate with the curators; it had 
been explored widely and thoroughly 
over the years. See, for instance, 
Michael S. Sherry's definitive The 
Rise of American Air Power, pub- 
lished in 1987. 

The flow of the script was logical. 
After some unremarkable references 
to the start of the war and the attack 
on Pearl Harbor, the exhibit began 
with V-E Day and concentrated on 
the battles for Iwo Jima and Oki- 



nawa. Together, these two campaigns 
were almost as costly in American ca- 
sualties as the first three years of the 
Pacific war. 

The decision to use the bomb — and 
how to use it — was a complicated one, 
but the cui'ators had done a fine job of 
making the subject accessible to a 
general audience. That was no easy 
task. The stoi*y line then moved to an 
exploration of the "miracle" of the de- 
sign and production of the B-29. This 
was followed by a section on the 
training of the crews chosen to deliv- 
er the bombs — the 509th Composite 
Group — and the construction of the 
509th facilities on the island of Tinian 
in the Marianas. 

After describing — in words, photos, 
and artifacts — the scene at and near 
ground zero in Hiroshima and Na- 
gasaki, the exhibit ended with a sec- 



President Harry S. Truman, shown here in 1 961 in front of the Truman Library In 
Independence, Missouri, made the decision to use atom bombs against Japanese 
cities. After the war, he expressed no regrets publicly, saying In his Memoirs that "we 
had labored to construct a weapon of such overpowering force that the enemy could 
be forced to yield swiftly once we could resort to It." Privately, Truman may have expe- 
rienced second thoughts after Nagasaki. According to Secretary of Commerce Henry 
Wallace, Truman told members of his Cabinet that he had Issued orders that no more 
atom bombs be dropped. "The thought of wiping out another 100,000 people was too 
horrible," Wallace quoted Truman as saying. 
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An aid station established at the west end of the MIyuki Bridge, 2.3 kilometers from ground zero, 
Hiroshima. The photo was taken by Yoshito Matsushige, a photographer, at about 9:1 5 on the 
morning of August 6, 1 945. The photo was slated to be in the exhibit. 



tion on the legacy of the atomic bomb: 
An abrupt halt to the war, and a 
fierce and competitive nuclear arms 
race between the United States and 
the Soviet Union. 

The advisoiy committee represent- 
ed a wide range of disciplines and 
professional expertise. (See the list 
on the facing page.) But there was 
unanimous agreement at the advisory 
board meeting that the initial ap- 
proach of the curators was sound. Al- 
though the curators' plan was not the 
only one they could have used, they 
had done a careful and professional 
job. The task now at hand was one of 
fine tuning. 

This is not to say that members of 
the advisory board had no criticisms. 
Some of us believed the script over- 
emphasized the role that internation- 
al politics played in the decision to 
use the bomb— the argument that the 
bombs represented the first shots in 
the coming Cold War. In fact, there 
were at least four other overarching 
reasons for using the bomb — all im- 
portant, but some of which had got- 
ten short shrift in the script: 

■ The momentum of the Manhattan 
Project itself, the biggest single sci- 
entific and industrial enterprise of the 
war. 

■ Domestic politics, which guaran- 
teed that the Truman administration 
would pay a fearful price if the Amer- 
ican people ever learned that a super- 
weapon had been developed but not 



used. 

■ Personal ambition, particularly 
Gen. Leslie Groves's conviction that 
he was playing the pivotal role in end- 
ing the war, and J. Robert Oppen- 
heimer's obsessive concern with the 
kind of immortality the bomb would 
bring him. 

■ Humanitarian concerns that the 
war should be ended quickly, not 
only for the sake of Americans but 
for the Japanese. Although peace 
factions within the Japanese govern- 
ment were exploring ways to end 
the war and they might have pre- 
vailed, Japanese mihtarists were still 
running the show in the summer of 
1945. Meanwhile, the fire-bomb raids 
continued. General LeMay beheved 
that his men would be able to burn 
down every Japanese city of conse- 
quence by October. Had the war con- 
tinued that long, the continued fire- 
bombing would almost surely have 
produced hundreds of thousands of 
civilian casualties. 

All of these concerns were a matter 
of emphasis. They could have been ad- 
dressed by a little refining. There was 
nothing odd or unexpected or sinister 
about that. One would never expect 
that a first-draft script of a complex 
topic would not raise questions in a 
peer-review process. Some labels had 
to be reworded, expanded, shortened. 
But the consensus of the advisory 
board was clear: The exhibit would in- 
form, challenge, and commemorate. 



As Air Force Historian 
Richard Hallion, a member 
of the board, put it in his 
written remarks: "Overall, 
this is a most impressive 
piece of work, comprehensive 
and dramatic, obviously 
based upon a great deal of 
sound research, primary and 
secondary." 

Act 1\vo: 

Everyone's unhappy 

Shortly after the advisory 
board meeting, the script 
was leaked to the Air Force 
Association. When I heard 
through the grapevine that 
the association was unhappy 
with it because of its alleged 
pro-Japanese and anti- Amer- 
ican and anti-nuclear bias, I 
was neither surprised nor 
alarmed. The curators had presented 
a solid script rooted in the latest his- 
torical scholarship. 

Besides, it was common knowledge 
that the Air Force Association be- 
lieved that the Air and Space Muse- 
um should be devoted exclusively to 
celebrating the accomplishments of 
U.S. air power and space ventures. 
But when the budding controversy 
was picked up by the news media, 
and when the American Legion 
joined in, I began to realize that the 
exhibit was in for a tough go. 

For starters, there was simply no 
agreement on the meaning of "histo- 
ry." In writing history, professional 
historians follow a process analogous 
to the methods identified with sci- 
ence. They develop ideas about how 
and why something happened and 
then they test those ideas against 
whatever documentary evidence they 
can locate. Finally, they make their 
data and conclusions available to 
other historians to be confirmed and 
refined — or ripped and shredded. 

But journahsts sometimes follow a 
different process. The arcana of schol- 
ai'ly methodology would not only bore 
readers and viewers, it would drive 
them away. Readers and viewers 
love controversy and conflict, and 
journalists devote great energy and 
talent to reporting it. Once the Air 
Force Association and the American 
Legion got into the act, the ingredi- 
ents for a fine drama were in place. 



30 The Bulletin of the Atomic Scientists 



On one side were some of the vets 
who actually foupht the war, or their 
spiritual descendants. On the other 
side were academic curators and his- 
torians, often described as "revision- 
ist," and sometimes seen as picky and 
pedantic. 

In late September, Ken Ringle, a 
Washington Post reporter, summed 
u\) the eontrovei'sy admii-ably, with- 
out quite realizing it. In an article in 
the Post, he contrasted the docamen- 
tarj" evidence used by historians with 
the memories of veterans who served 
in the Pacific. Documentary evidence 
was "old history, a scholarly abstrac- 
tion composed of archival records, ar- 
gumentative books, and . . . &diiig im- 
ages on black and white fQm." Living 
history came from veterans. 

One of the vets Ringle quoted was 
Grayford C. Payne, who had been a 
prisoner of war in Japan from 1942 to 
1945. With tears in his eyes, Payne 
said he was sure that the atomic 
bombs had saved his life. If an inva- 
sion of the home islands had taken 
place, he and his buddies would have 
been executed. 

Powerful flesh-and-blood stuff; doc- 
uments compete poorly with human 
interest. Ringle's piece seemed to 
imply that the opinions of the veter- 
ans he interviewed were a moi-e accu- 
rate guide to what happened in the 
war than histories of the war based 
on archival materials. Subsequent ed- 
itorials in the Post gave explicit sup- 
port to that view. 

In an August 7 op-ed piece in the 
Post, Martin Harwit, director of the 
Air and Space Museum, defended the 
original script as well as his efforts to 
placate critics. Nevertheless, he wrote, 
"We have found no way to exhibit the 
Enola Gay and satisfy everyone." 

A week later, the Pti:^f res]_)on(led 
editorially, suggesting that Harwit 
and the curators assumed their critics 
had less "intellectual sophi.stication." 
This, said the Post, "naturally rankles 
with veterans and other groups that 
offered detailed and substantive crit- 
icisms of the hiitial plan which they 
said was emotionally rigged to create 
an anti-nuclear perspective and to 
present Japan overwhelming^ as a 
victim country fighting only to pre- 
serve its 'culture.' " 

The Post charged that the curatori- 
al failings reflected an "inability to 
perceive that political opinions are 



embedded in the exhibit or to identify 
them as such — opinions — rather than 
as universal, 'objective' assumptions 
all thinking people must necessarily 
share. This confusion is increasingly 
common in academia and owes much 
to the fashionable and wrong academ- 
ic notion that objectivity is unattain- 
able anyway and that all presenta- 
tions of complex issues must be politi- 
cally tendentious." 

The editorial made me wonder if 
any member of the Post staff had ac- 
tually read the script. The personal 
experiences of individuals aj*e impor- 
tant to historians. But they are just 
some of the pieces in a puzzle that has 
many different kinds of pieces. That's 
a basic point, but one that seemed to 
elude most journalistic observers. 

By August 1994, it was clear that 
the Air Force Association and the 
American Legion didn't have a better 
hand than Harwit and the curators — 
but they had the upper hand. They 
were adept at working with the press 
and putting their particular flag-wav- 
ing, human-interest spin on the stoiy. 

As early as May, the Air and Space 
Museum curatoi's had begun negoti- 
ating the content of the exhibit and 
the wording of the labels directly 
with representatives of the Air Force 
Association and the American Le- 
gion. The advisory board, which had 
met just once — in February — ^was 
simply out of the picture. 

From the start, the Air Force As- 
sociation and the American Legion 
exploited early lapses in judgment by 
the curators. These were lapses that 
the advisory board had noted at its 
Februaty meeting, and which surely 
woiild have been fixed in the normal 
coni'so nf o\-oii1< w it Iv lilt tiiiir]] bn-^-;li'. 



For example, the board objected to a 
first-draft label that ended with the 
following passage: 

"For Americans this [Pacific] war 
was fundamentally different than the 
one waged against Germany and 
Italy — ^it was a war of vengeance. For 
most Japanese, it was a war to defend 
their unique culture against Western 
imperialism." 

To critics of the proposed exhibit, 
that passage was the smoking gun, 
and it was widely disseminated to the 
press. The Post editorial I quoted a 
moment ago referred to it, as did 
countless newspapeiB. But the pas- 
sage had been ripped fivm its con- 
text. The full label said: 

"In 1931 the Japanese Army occu- 
pied Manchuria; six years later it in- 
vaded the rest of China. From 1937 to 
1945, the Japanese Empire would be 
constantfyatwar. 

"Japanese expansionism was 
marked by naked aggi-ession and ex- 
treme bnitality. The slaughter of tens 
of thousands of Chinese in Nanking in 
1937 shocked the worid. Atrocities by 
Japanese troops included brutal mis- 
treatment of civilians, forced laborers 
and prisoners of war, and biological 
experiments on human victims. 

^n December 1941, Japan attacked 
U.S. bases at Poai-I Harbor. Hawaii, 
and launched other surprise assaults 
against Allied territories in the Pacif- 
ic. Thus began a wider conflict 
marked by extreme bitterness. For 
most Americans, this war was funda- 
mentally different than the one 
waged against Germany and Italy— it 
was a war of vengeance. For most 
Jaiianese. it was a wai" to defend their 
unique culture against Western impe- 
ri;ili<ni. A- ihc war iiiiproaclvd its 
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end in 1945, it appeared to both sides 
that it was a fight to the finish." 

That is solid history, not an absur- 
dity. The label wasn't wrong; it just 
needed fine tuning. The contempt that 
both countries had toward each other 
during the war has been well docu- 
mented, for example by John Dower 
in War WvOimA Mercy. That con- 
tempt was fully explored in the origi- 
nal script. Nevertheless, the advisory 
board suggested that tiie "imperial- 
ism" paragraph be recast to empha- 
size the role of Japanese militarism. 

The meaning of many other labels 
was badly distorted by the critics. Air 
Force Historian Hdlion, who had 
found the first -draft script so praise- 
worthy at the advisory board meet- 
ing, decided later, after the initial at- 
tacks by the Air Force Association, 
that the curators had "resisted ad- 
dressing basic deficiencies of the ex- 
hibit even during subsequent 'grudg- 
ing* revisions." He told Post reporter 
Rii^le that Harwit and the curators 
insisted on focusing on the devasta- 
tion of Hiroshima and Nagasaki and 
resisted portraying Japanese aggres- 
sion and atrocities. 

Hallion also told a Washington 
Times reporter, Josh Young, that 
"the information [in the exhibit] is bi- 
ased. It doesn't permit the visitor to 
reach an informed conclusion. The 
visitor comes away with the impres- 
sion that the bomb should not have 
been dropped. It doesn't take into ac- 
count the severity of the war or the 
complexities of the decision." 

Some of the artifacts that were to 
be displayed in the exhibit also un- 
hinged critics. The exhibit that I 
helped put together for the Smithso- 
nian's National Museum of American 
History in 1985 went to gi-eat lengths 
to avoid shocking the viewers, but 
the proposed 1995 Air and Space Mu- 
seum exhibit was confrontative in its 
choice of photos and artifacts. 

Among the more unsettling arti- 
facts, loaned to the Smithsonian by 
the Hiroshima Peace Memorial Ex- 
hibit, were items belonging to a 
group of schoolmates: a student's 
lunch box containing the carbonized 
remains of sweet peas and polished 
rice; a water bottle: and a wooden 
clog revealing, by blast-induced dark- 
eniitg, the outline of a foot. Photos de- 
jHCted the devastation of the city and 
badly burned people. 



Critics charged that such displays 
were designed to evoke sympathy for 
the Japanese. The exliibit, tiiey said, 
should contain artifacts and photos 
depicting Japanese atrocities. In fact, 
the curators were simply trying to 
show the effects of an atomic bomb. 
Those effects were real, and they are 
hard to fece up to. The Hiroshima 
bomb detonated over a hospital, not a 
tank factory or an ordnance works. 
Nearby schods were m session, fDled 
not with soldiers but with children. 
Two bombs killed upwards of 
200,000 people immediately and over 
the following weeks and months. 
Most were civilians. That is history; 
that is context. 

Many of the critics believed that 
the contents of the labels should be 
limited to artifact identification. Paul 
Tibbets, the pilot of the Enola Gay, 
said that history would be best 
served by that approach. Many muse- 
um curators around the nation would 
agree with him. Thei-e is a long-stand- 
ing debate among museum curators 
ova* the context issue. Some curators 
say that artifacts should speak for 
themselves, and they cite the tradi- 
tional role of bare-bones labels in art 
museums, which usually identify the 
artist, the year the work was com- 
pleted, and the title of the work, if it 
has one. 

But works of art are not the same 

as museum artifacts. The essence of 
art is that it is a subjective expres- 
sion of an artist. That is why it is 
"art" instead of a mailbox or a screw- 
driver or a paper clip. A work of art 
has as many subjective meaning.-^ as it 
has viewers. But in this context, the 
ftiselage of the Enola Gay and the 
carbonized remains of a child's lunch 
are not objets d'art. They are et^i- 
c^ence— surviving firagments of past 
events. 

By the end of 1994, on orders firom 

Harwit, the curators had done four 
revisions of the script, the last two in 
dose consultation with American Le- 
gion critics. In the first revision, a 
"pre-exhibit" display occupying some 
4,000 square feet was added, contain- 
ing 50 photos, some of which depicted 
Japanese atrocities early in the war. 
The pre-exhibit also would have dis- 
played a U.S. carrier-based fighter 
plane. 

The final two revisions involved 
line-by-line consultations between 



representatives of the American Le- 
gion and the curators. Among the 
changes: the removal of archival doc- 
uments showing that some govern- 
ment officials and militarj' leaders did 
not believe the bomb should be used, 
and that some highly placed U.S. offi- 
cials thought the target dty should at 
least be warned. The curators were 
also forced to eliminate some artifacts 
and photos. The lunch box, for in- 
stance, had to go. 

The most difficult issue was the 
question of American casualties. The 
Air Force Association and the Amer- 
ican Legion argued that the bombs 
were used to end the war quickly, 
thus avoiding the need for an invasion 
of the Japanese home islands, which 
would have produced perhaps a mil- 
lion or more U.S. casualties. Few his- 
torians who have looked closely at the 
documentary record believe that any 
high-level military planner actually 
thought that in 1945. 

Hai-wnt and the American Legion 
representatives eventually negotiat- 
ed a figure— 229,000— fijr the expect- 
ed number of U.S. casualties, if Proj- 
ect Olympic, the invasion of Kyushu 
planned for November, had taken 
place. Then — ^in mid-September — the 
American Legion pronounced the ex- 
hibit flawed, but passable. The Air 
Force Association was still unhappy. 

Agreeing to a figure of 229,000 was 

a mistake. Those of u.s on the adviso- 
ry board who were familiar with the 
documentary evidence knew the ca- 
sualty figure was still high. The gen- 
erals and admirals who were actually 
planning the invasion were projecting 
lower numbers for the invasion of 
Kyushu. Barton Bernstein, a Stan- 
ford historian who has looked at the 
question for years, persuaded Harwit 
that, in light of the avaUable evi- 
dence, 63,000 casualties was a better 
figure. And on January 9, Harwit in- 
formed Legion officials that the script 
was being changed accordingly. 

Tliat was the final insult, insoftr as 
the American Legion was concerned. 
From the perspective of the Legion, 
Harwit had broken his word. The Le- 
gion — backed by several members of 
Congress — called on Smithsonian 
Secretary 1. Michael Heyman and 
President Clinton to take the exhibit 
out of the hands of Harwit and his cu- 
rators, at the very least. But what 
they really hoped for, they said, was 
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that the Smithsonian would cancel 
the exhibit altogether. 

As William M. Detweiler, the com- 
mander of the American Legion said, 
the museum leadership had managed 
to antagonize everyone on all sides of 
the issue. 

Act Three: The cave-fai 

On January 30 of this year, Smithso- 
nian Secretary Heyman announced 
the cancellation of the original Enola 

Gay exhibit. In its place, he said, 
would be a simple display of the front 
portion of the Enola Ga^a fliself^ 
and perhaps some videotaped inter- 
views with surviving crew members. 

"I have taken this action, for one 
overriding reason," Heyman said. "I 
have concluded that we made a basic 
error in attempting to couple an his- 
torical treatment of the use of atomic 
weapons with the fiftieth anniversary 
commemoration of the end of the war. 
But we need to know which of many 
goals is paramount, and not conftise 
them. 

"In this important anniversary 

year, veterans and their families 
were expecting, and rightly so, that 
the nation would honor and commem- 
orate their valor and sacrifice. They 
were not looking for analysis, and 
frankly, we did not give enough 
thought to the intense feelings such 
an analysis would evoke." 

The scaled-down exhibit will open 
^ in June instead of the middle of May, 
as originally planned. Many historians 
said they were relieved by the cancel- 
lation of the the fiill-scale exhibit, ar- 
guing that it had been so eviscerated 
that it was better not to mount it at 
all. I don't share that view. Yes, each 
new draft of the script bore the scars 
of censorship. But even in its dam- 
aged state, the exhibit would have 
challenged viewers to rethink their 
comfortable notions about Hiroshima 
and Nagasaki, the end of the war, and 
the origins of the Cold War. 

In recent months, I have privately 
discussed the stillborn exhibit with 
some members of the American Le- 
gion. And it is clear that the motives 
and concerns of the Legion and the 
Air Force Association were, in some 
respects, fundamentally different. 

Air Force Association press releas- 
es as well as the remarks of individu- 
al members of the association sug- 



gest that their campaign to discredit 
the Enola Gay exhibit was designed, 
in part, to embarrass the Smithsonian 
and force the resignation of Harwit. 
Under that scenario, he would have 
been replaced with someone whose 
idea of a good museum was strictly 
celebratoiy— and theref(H« congenial 
with the Air Force Association's 
views. 

For the American Legion, the issue 
was much different. From a Legion 
perspective, the exhibit appeared to 
slight the contributions that veterans 
of the Pacific war made to victory over 
Japan. When Poet reporter Ringle in- 
terviewed Grayford C. Payne, the 
prisoner of war quoted a moment ago, 
Ringle noted that the curators had 
said the question of whether it was 
necessary and right to drop the 
bombs still "continues to perpl^ the 
nation. 

To Payne, the curators sounded as 

if they wei'e saying "that the thou- 
sands of Japanese killed by those 
bombs were somehow worth more 
than the thousands of American pris- 
oners in Japan. . . . After all we'd 
been through? . . . What about the 
women and children I saw bayoneted 
and buried alive ... by the Japanese 
in the Philippines? What about the 
hundreds of thousands of Chinese 
hacked to pieces in the Rape of 
Nanking?" 

Perhaps it is no overstatement to 
say that for the American Legion, the 
issue was sentiment. But for the Air 
Force Association, the issue was 
power. It wanted "its" museum back. 

The fallout 

Some say that the big loser in the 

Enola Gay flap was the public, not 
the Smithsonian. There's some truth 
to that. Ordinary men, women and 
children have been denied the oppor- 
tunity to assess different interpreta- 
tions — supported by artifacts and 
documents — regarding the end of 
World War II, which have emerged 
fi-om an intense study of the docu- 
mented views and actions of the 
major actors who shaped the events 
in the Pacific in the summer of 1945. 

In this fiftieth anniversary year of 
the end of the war, there is no dearth 
of information about the bombings. 
There has been an explosion of arti- 
cles, books, and television specials 



about the first and only uses of atom- 
ic weapons in warfare, each present- 
ing a distinctive and sometimes 
unique interpretation of the evidence 
concerning the motives behind the 
decisions of our leaders. Unfortu- 
nately, if someone wants to see an in- 
terpretation accompanied by actual 
artifacts that bear on the story, he or 
she will have to visit Hiroshima or 
Nagasaki. 

The public tuas a big loser. But so 
was the Smithsonian. Last year, the 
administration of the Air and Space 
Museum forced the curators of the 
exhibit to negotiate directly with rep- 
resentatives of lobbying groups like 
the Air Force Association and the 
American Legion. 

Meanwhile, 28 members of Cong- 
ress signed a letter to the secretary 
of the Smithsonian denouncing the 
exhibit and urging him to intercede. 
Director Harwit was confronted by 
21 members of Congress, some of 
whom wanted to know why the cura- 
tors were being so un-American. Sen. 
Christopher "Kit" Bond, a Republi- 
can from Missouri, wrote a letter to 
one of the curators, accusing the cura- 
tor of being un-American. Bond said 
he would keep his eye on the curator. 

As the controversy unfolded, I sug- 
gested to Harwit and the curators 
that the advisory board could play a 
useful role as a buffer between the 
curators and the critics. That idea got 
nowhere. 

In September, I resigned from the 
advisory board, as a protest. I was 
outraged that the museum adminis- 
tration had exposed the curators to 
the direct pressure of organizations 
such as the Air Force Association and 
the American Legion. And I was 
thunderstruck when members of 
Congress became actively involved. 

The fact that a significant portion 
of the funds for the Air and Space 
Museum comes from public sources 
no more entitles members of Cong- 
ress — or anyone else — to censor the 
conclusions of sound historical schol- 
arship than does the fact that public 
monies support other kinds of re- 
search and writing projects. 

That kind of thought control should 
have no place in a government com- 
mitted to democracy. I believed that 
that issue had been settled in the 
1950s, when McCarthyism was laid to 
rest, .^parently I was wrong. ■ 



May/June 1995 33 

Copyrighted material 



NOTHING CLEAN 
about "CLEANUP" 



By LINDA ROTHSTEIN 
Photos by ROBERT DEL TREDICI 



It's going 
to take 
$230 billion, 
spent over 
75 years, to 
stabilize, not 
clean up, 
the weapons 
complex. 



Over the past 50 years, the United 
States has spent hundreds of billions 
of dollars — at 1995 rates — to design 
and manufacture nuclear weapons. 
Now that the East- West anns race has finally 
ended, the nation may have to spend hundreds 
of billions more just to stabilize the poisonous 
mess left in the weapons complex. 

Although her predecessors were all cut 
from the same secretive military cloth, Ener- 
gy Secretary Hazel O'Leary has flung open 
the windows and doors, presenting the weap- 
ons complex's problems for pubHc inspection. 
Two of the department's reports issued this 
year — Closing the Circle on the Splitting of 
the Atom, a generously illustrated survey de- 
signed for the general pubUc, and Estimating 
the Cold War Mortgage, a massive study pre- 
pared for Congress — underline how difficult 
the mess will be to clean up. 

In fact, both reports make it plain that 
"cleanup" is the wrong term. Most of the 
weapons complex is not going to be cleaned up 
in the foreseeable future. Merely stabilizing 
the wastes is an enormously sophisticated 
technical enterprise. 

The Energy Department estimates that a 
comprehensive cleanup could cost in the range 
of $500 billion over 75 years. The more conser- 



Closing the Circle on the Splitting of the 
Atom, an impressive report produced 
for the geneml public, is a January 1995 
publication of the Energy Department's 
Office of Environmental Management. 
A copy o/Closing the Circle may be ob- 
tained by calling the Environmental 
Management Information Center at 1- 
800-736-.USJ. 



vative $230 billion figure presented in Cold 
War Mortgage is a baseline cost (in 1995 dol- 
lars) that would be spread out over the next 
75 years. That money would buy "stabiliza- 
tion" of the worst sites, not cleanup. 

Many parts of the weapons complex have 
long been poised precariously on the brink of 
environmental disaster. There is much to do: 
sites must be "characterized" (the contents of 
three-fourths of the units at weapons produc- 
tion sites that may leak contaminants into the 
environment remain to be assessed); nuclear 
materials that are now stored in aging facili- 
ties mu.st be stabilized; and a variety of toxic 
wastes must be stored safely until they can be 
moved to permanent repositories. 

Energy's message comes at an awkward 
time for would-be budget-slashers in Cong- 
ress, who might prefer to downplay the 
weapons complex's problems. The president's 
proposed 1996 budget reduces funds for envi- 
ronmental management by 4 percent, and con- 
gressional budget-cutting enthusiasts may 
want to cut more deeply. Even more threaten- 
ing to cleanup is a Republican proposal in the 
House of Representatives to eliminate four 
cabinet-level departments, including the En- 
ergy Department. If nuclear-weapons "stew- 
ardship" is turned over to the Defense De- 
partment, as has been .suggested by some gov- 
ernment downsizers, it is not clear who would 
manage the environmental liabilities left by 
the weapons production process. 

Environmental remediation will need forceful 
advocates over the 70 years the basehne study 
estimates it will take to accomplish the task. 

As its authors warn. Cold War Mortgage 

Linda Rothstein is managing editor of the 
Bulletin. 
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presents only a gross estimate of costs, 
in part because the Energy Departmen- 
t's environmental task is without techni- 
cal precedent. The department faces 
some problems for which no solutions 
are yet available. For example, there is 
no known remedy or technique for de- 
contaminating groundwater. 

Although the costs are uncertain, 
there are some painful certainties: Cold 
War Mortgage estimates that remedia- 
tion wiW include disposing — somehow — 
of 403,000 cubic meters (106 million gal- 
lons) of high-level radioactive wastes; 
2,600 metric tons of spent fuel; 107,000 
cubic meters of transuranic wastes; 
1,800,000 cubic meters of low-level ra- 
dioactive waste; and 780,000 cubic me- 
ters of "mixed" (chemical and radioac- 
tive) waste. And there are the as-yet- 
unanswered questions about what can 
be done in the many cases where plant 
operations have contaminated the soil 
and groundwater. 

Where waste water was dumped on 
the ground and stored wastes leaked 
into the earth, volatile organic com- 
pounds, heavy metals, and radionucUdes 
have spread to surface streams and 
groundwater. There is no way to re- 
store the groundwater. The baseline re- 
port simply recommends two approach- 
es that might be called "holding ac- 
tions": trying to eliminate further con- 
tamination, which includes repairing 
still-leaking storage sites; and, in some 
cases, blocking the migration of contam- 
inated gi'oundwater before it reaches 
major sources of drinking water. 

The cost of remediation in the case of 
some river systems — the Columbia 
River (Hanford Site), CUnch River (Oak 
Ridge), and Savannah River (Savannah 
River Site) — was omitted fi*om the base- 
line plan because no effective remedia- 
tion technique is available. In some 
cases, remediation efforts themselves 
could cause unacceptable ecological dam- 
age. Some water is being treated at the 
Savannah River Site, but the treatment 
is expensive and of unknown efficacy. 

Because it is impossible to destroy radionu- 
clides and other contaminants like heavy met- 
als, the Energy Department's baseline study 
rejects the "greenfields" concept — the idea 
that all nuclear weapons production sites can 
or should be returned to their original condi- 
tion. Instead, the department's cost estimate 
is based on "in-place containment" whenever 
possible. Containment also offers the advan- 
tage of producing little or no secondary waste. 
Nearly every removal technology will produce 




A worker at Hanford's Plutonium Finishing Plant 
manipulates plutonium Inside a glovebox. 



additional waste during the transportation, 
storage, treatment, and final disposal stages. 

The followang is a summary — based on Clos- 
ing the Circle and Estimating the Cold War 
Mortgage — of the waste jjroducts that must be 
managed and the stejjs in the weapons produc- 
tion process that ci'eated tliem. 
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How did we get in this mess? 

tensely radioactive acids used to separate plu- 
tonium to slightly radioactive items of clothing 
or chemical solvents used in puiity tests. They 
differ in physical characteristics, chemical 
form, and radioactivity, and they need to be 
handled and stored in different ways. Among 
the great challenges to cleanup are the many 
deteriorating, unlabeled or unidentified waste 
containers whose precise contents are not 
known. 

Waste has been the most abundant product 
of every step in the weapons production pro- 
cess: uranium mining and milling, uranium en- 
richment, handling spent fuel, spent fuel re- 
processing, and plutonium production and plu- 
tonium parts manufacture. 

Mining and milling. The United States 
mined about 60 million tons of ore to produce 
994 metric tons of highly enriched uranium 
and about 100 metric tons of plutonium. It 
takes about 1,000 tons of uranium ore to pro- 
duce one kilogram of plutonium. 

The ore was first processed to produce con- 
centrated natural uranium or "yellowcake," 
leaving behind vast quantities of slag or "tail- 
ings." These mill tailings (which contain toxic 
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A worker at the Idaho 
National Engineering 
Laboratory decontam- 
inates a metal cask 
that held irradiated 
fuel. Behind him, 
spent fuel rods cool in 
a pool holding 22 mil- 
lion gallons of water. 



The creation of each gram of plutonium, 
reactor fuel element, and container of 
enriched uranium produced radioactive 
waste — virtually all of which remains with us 
today. The graphite bricks Enrico Fermi used 
for the first "atomic pile" at the University of 
Chicago were buried in a Cook County forest 
preserve. The acid used to extract plutonium 
for the first atomic test in the New Mexico 
desert is still stored at the Hanford Site in the 
State of Washington. 

Not only do all the wastes remain, they pose 
a variety of hazards. Many are so toxic that 
they must be isolated for hundreds of cen- 
turies, and they need special treatment before 
they can be permanently disposed of. 

During all of the nuclear weapons produc- 
tion period — and especially between 1943 and 
1970— the nuclear weapons industry handled 
many wastes with little thought to the future. 
Billions of gallons of waste water were poured 
on the ground. Other liquid wastes were 
dumped into evaporation ponds, from which 
radioactive materials leaked, contaminating 
the soil and groundwater. 
Weapons-complex wastes range from in- 



heavy metals, radium, and thorium) account for 
only a small fraction of total radioactivity in 
weapon production waste, but they constitute 
96 percent of the total volume of waste. Tail- 
ings were typically abandoned, with some ma- 
terial blown away by the wind or washed away 
by rain. In 1978 Congress passed a law to insure 
that these mill tailings, whose major threat to 
safety is the radon they emit as a byproduct of 
radioactive decay, would be stabilized. 

Enrichment. At the enridiment plants, ura- 
nium 235 was separated from the more abun- 
dant isotope, 238. But most of the material fed 
into the plants came out as "depleted urani- 
um," also known as enrichment tails. About 
600,000 metric tons of somewhat radioactive 
depleted uranium are stored in Ohio, Ten- 
nessee, and Kentucky. Enrichment plants con- 
taminated the environment with solvents, 
polychlorinated biphenyls (PCBs), heavy met- 
als, and other toxic substances. 

At the uranium foundry in Femald, Ohio, 
hundreds of tons of enriched uranium (in 
gaseous form) were converted to crystals, 
then blended with magnesium granules. ^Vhen 
the mixture was cooked in a furnace, it ignit- 
ed, converting the crystals to metal. Femald's 
environmental legacy includes the release of 
uranium dust and landfills that have leaked 
chemical wastes. 

Spent fuel. The United States operated 14 
nuclear reactors that produced plutonium and 
tritium for nuclear warheads. The last of these 
reactors was shut down in 1988. Most of the 
fkiel rods and targets that were irradiated in 
the reactors were reprocessed to extract plu- 
tonium and leftover enriched uranium. 

When large numbers of weapons were being 
produced, the spent fuel was stored only long 
enough for some radioactive decay to occur 
before re])roeessing. But as warhead produc- 
tion declined, reprocessing tailed off. In April 
1992, when the Energy Department an- 
nounced that it was ending reprocessing, ap- 
proximately 4,630 metric tons of spent fuel 
was stored in nearly 30 storage pools. (The 
Energy Department prefers to use a 2,600- 
metric ton figure, which represents the mass 
before the material was used as fuel.) 

Nearly all of this fuel remains at the Han- 
Ibrd Site in Washington State, the Savannah 
River Site in South Carolina, the Idaho Na- 
tional Engineering Laboratory, and West Val- 
ley, New York, most of it in indoor pools of 
water tliat must be cooled and filtered. Some 
older spent Aiel is in dry storage. 

Although Energy- has less spent fuel to con- 
tend with than does the commercial nuclear 
power industry, the two cannot be compared. 
Unlike commercial fuel, spent fuel from pro- 
duction reactors was not designed to be stored 
for any length of time. Its outer layer or 



"cladding" corrodes if it is stored in water. 
(But proper control of water chemistry can 
prevent or reduce corrosion.) 

Eventually, the spent fuel will be placed in a 
deep geologic repository — when such a burial 
site becomes available. In the meantime, it 
must be stored above ground, and many of the 
existing storage facilities — some nearly 50 
years old — do not meet safety standards. 
Some storage pools are unlined, with inade- 
quate means for controlling water chemistry. 
Under some circumstances, both the rusted 
cladding and uranium will bum when exposed 
to air. A worst case scenario includes condi- 
tions that could lead to an inadvertent nuclear 
chain reaction or "criticality" event. 

Today, the spent fuel considered to be at 
highest risk is being moved from old storage 
sites, repackaged, stabilized, and placed in 
more secure locations. At the Idaho Laborato- 
ry, a storage pool that is earthquake resistant 
and can be chemically controlled is being used 
to consolidate spent fuel from other parts of 
the laboratory. 

In contrast, Hanford's radioactive sludge 
and spent fuel are stored in aging tanks a few 
hundred yards from the Columbia River. One 
basin has leaked millions of gallons of contami- 
nated water into the ground. Workers at Han- 
ford are now beginning to move spent fuel and 
sludge away from the river, and an environ- 
mental study is looking into alternate storage. 
In the meantime, Hanford's pools must be re- 
paired to minimize leaks and make them less 
susceptible to earthquake damage. 

Because it is safer and more reliable over 
the long-term, dry-cask storage will probably 
be used for spent fuel that has cooled long 
enough. The spent fuel from the N Reactor at 
Hanford is a candidate for this treatment. 

When a deep underground repository is 
available, the spent fuel will have to be encap- 
sulated in metal containers that meet the re- 
quirements for long-term (10,000-year) perfor- 
mance. Damaged fuel will probably have to be 
prooessed before it is stored. The department 
may need to process spent tael that contains 
uranium enriched to the weapon-gi-ade level 
to avoid both potential security and criticality 
problems. But new technologies, such as "min- 
imal disBohrtion and non-octraGtant solidifica- 
tion" mi|^t make it possible to stabilize spent 
fuel without reprocessing. 

Reprocessing. Reprocessing of spent fuel 
produces the most chemical and radioactive 
wastes and is the most environmentally costly 
of all weapons-related work. Reprocessing 
wastes contain 99 percent of all the radioactiv- 
ity produced in the weapons production pro- 
cess (see table). 

After spent fuel was irradiated in a produc- 
tion reactor, the plutonium and mranium had 



Reprocessing— 
separating 
plutonium— 
accounts for 
99 percent 
ofaUthe 
radioactivity in 
Energy's waste 
products. 
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Waste tanks 
were often 
filled with little 
regard to what 
mix was being 
created. 



to be recovered — separated from the remain- 
ing material, which includes a variety of in- 
tensely radioactive fission products. The spent 
fuel was dissolved in acid and chemically sepa- 
rated, with the acids and chemicals used in the 
reprocessing retaining most of the radioactiv- 
ity. The intense radioactivity is caused by the 
relatively rapid decay of fission products. This 
waste will generate only one-tenth as much 
heat and radiation after 100 years, and it will 
have decayed to one-thousandth of its original 
level in 300 years. Rapid decay may make its 
ultimate disposition easier, but high-level 
waste must still be isolated from the environ- 
ment for a long time — essentially for as long 
as spent fuel. 

Hanford had five reprocessing facilities, Sa- 
vannah River two, and Idaho one. These re- 
processing buildings, and the underground 
tanks where their wastes are stored, are 
among the most radioactive places in the Unit- 
ed States. Four of Hanford's plants and one at 
Savannah River extracted plutonium. Two 
others — the second at Savannah River and the 
one in Idaho — extracted highly enriched ura- 
nium from spent fuel. At the fifth Hanford fa- 
cility, uranium was recovered from high-level 
waste. The government also built and operat- 



Radioactivity in Wastes and Other Byproducts Generated by 
Nuclear Weapons Production Activities During the Cold War 
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Source: Closing the Circle on the Splitting of the Atom. 



ed a demonstration plant in West Valley, New 
York for reprocessing commercial fuel. 

These operations produced about 100 million 
gallons of high-level waste (the equivalent of 
10,000 tanker trucks full). Most of it is stored 
in underground tanks in Washington, South 
Carolina, Idaho, and New York. The tanks 
contain a variety of radioactive liquids, solids, 
and sludges. Some of the liquid has been con- 
verted to a dry, concentrated form. (For more 
on Hanford's high-level waste, see "177 Tanks, 
177 Problems," page 39.) 

When the emphasis was on weapons produc- 
tion, the tanks were often filled with little re- 
gard to what sort of a brew was being created. 
The waste was not generally sampled and 
records were not kept. As a result, the Ener- 
gy Department does not know all of the 
wastes' characteristics. 

These high-level wastes will remain radioac- 
tive for centuries, and the department is 
working on ways to convert them to more sta- 
ble forms. At the Idaho site, a calcining facili- 
ty heats liquid high-level waste to convert it to 
a dry powder, which is more stable and lower 
in volume. Direct human contact with the 
waste is still dangerous, however, and dry 
waste can be easily dispersed. High-sodium 
wastes cannot be converted because they clog 
the spray nozzles in the calciner. 

At the three other sites where fuel was re- 
processed, the acidic wastes were neutralized, 
then stored in carbon steel tanks. The depart- 
ment intends to mix these sludges, saltcakes, 
and liquids with molten glass (in a process 
known as vitrification), then pour the glass 
into metal cylinders. The Energy Department 
is building two vitrification facilities. One is a 
$2 billion plant at the Savannah River Site, 
which has been plagued by delays and cost 
overruns; the other is a smaller plant at West 
Valley, New York, which is scheduled to begin 
operations this year. 

Transuranic waste. Plutonium production 
also created "transuranic" waste, which is a 
term used for any material that contains sig- 
nificant quantities of plutonium, americium, or 
other elements whose atomic weights exceed 
that of uranium. Transuranic waste includes 
everything from the chemicals used in crafting 
plutonium metal to the air filters, gloves, 
clothing, tools, and piping used in the plant. 

Accidents have also generated transuranic 
waste. There were a number of fires at Rocky 
Flats that generated thousands of drums of 
transuranic waste, much of which was shipped 
to the Idaho Laboratory for storage. 

The nuclear weapons complex has about 
100,000 cubic meters — enough to fill half a mil- 
lion 55-gallon drums — of transuranic waste, 
much of which was put in "temporary storage." 
Some temporally containers have corroded and 
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need to be rejiackaged and relocated. 

Thousands of drums were left exposed to 
the elements, and as a first step they have 
now been placed on covered concrete or as- 
phalt pads. Other transuranic wastes remain 
in earth-covered berms that were expected to 
hold them for only a few years. 

New storage facilities must be built, anfl 
corroding or leaking drums will have to be en- 
cased in clean metal containers. But these 
steps are temporary; these wastes are des- 
tined eventually for geologic storage. 

Because of their long-hved radioactivity, 
transuranic wastes must be permanently iso- 
lated from the environment and from contact 
with people. The Waste Isolation Pilot Plant 
(WIPP) in New Mexico was built several 
years ago, and experiments are under way to 
study how waste materials would interact 
with the environment there. No wastes have 
yet been taken to the site, and there is local 
opposition to its use. If WIPP does become a 
permanent disposal site, much of the trans- 
uranic waste from the weapons complex will 
be stored there. 

Low-level waste. Low-level waste is a catch- 
all term for waste that is neither high-level, 
transuranic, spent fuel, or mill tailings. It in- 
cludes rags, clothing, contaminated equip- 
ment, waste created by decontamination ef- 
forts, construction debris, filters, and scrap 
metal. Most low-level waste is packaged in 
dnims or boxes and buried in shallow i)its or 
trenches. Approximately 3 million cubic meters 
of waste has been disposed of in this manner. 

But low-level wastes continue to be gener- 
ated in the process of site cleanup and the 
management of other wastes. Eighty percent 
of newly generated waste is low-level. 

Newly generated low-level waste is dis- 
posed of in a way that meets safety standards, 
and it does not pose a significant tiireat to the 
environment. But low-level waste was not al- 
ways disposed of so carefully. Some older dis- 
posal sites have already been excavated and 
the waste repackaged. Other disposal sites are 
now being evaluated. 

At Rocky Flats, 700,000 gallons of contami- 
nated sludge firom five solar evaporation 
ponds are being consolidated at a single pond 
and transferred to 70 large, double-walled 
polyethylene tanks. Researchers at Rocky 
Flats beUeve it may be possible to mix this 
waste with recycled polyethylene so it can be 
poured into drums or other forms for disposal. 
Large quantities of discarded polyethylene 
containers can be found in landfills, and it 
takes a very long time for plastic to d^;rade. 

Low-level wastes at Femald may be vitri- 
fied. In a process similar to the vitrification 
planned for high-level wastes, it will be en- 
cased in glass pebbles, or "gems." At Oak 



"177 tanks, 177 problems" 

The waste tanks at the Savannah River Site, West Valley, and 
Idaho all have serious problems that deserve attention, but the 
leaking tanks at Hanford are infamous. 

The tank farms at the Hanford Site hold 61 million gallons of 
Hquids and sludges. The contents include radioactix e waste and 
spent fuel from nine weapons production reactors mixed with 
assorted hazardous chemicals, including nitrates and nitrites, 
chromium, mercuiy, and cyanide. By the early 1990s, 24 of the 
tanks were considered in some danger of exploding, according to 
William Alumkal, who is the executive vice president of 
Westinghouse Hanford's tank waste remediation division. 

Alumkal describes tank management problems in the March 
1995 issue of Xiirlear Eughieering biteniational. The 177 tanks, 
he reports, hold wastes that were first neutralized, and then con- 
centrated and muced to reduce tiiem in volume before storage. 
Because the wastes were mixed, each tank has different contents 
and presents different problems. 

Sixty-seven of 148 single-wall tanks that were built between 
1943 and 1964 are known to have leaked, or are suspected of leak- 
ing their witches' brew into the ground. Twenty-eight double- 
walled tanks were built between 196<S and the mid-19SOs, and 
none of the newer tanks has leaked. But the newer tanks are not 
lai^ enough to hold all the current waste and the additional 
waste that will be generated by cleanup. 

Moi-e than 50 of the tanks were on a "watch list" pending the 
i ( solution of a number of previously "unreviewed safety ques- 
tions." Six of the tanks have now been removed from the Ust. 

The most famous of Hanford's potentially explosive tanks, the 
101-SY, slowly built uj) hydrogen gas, which it would pei-iodical- 
ly vent. In July 1993, a pump that slowly mixes and circulates the 
liquid wastes was installed in this 'harping" tank. Mixing pre- 
vents gases like hydrogen from accumulating to dangerous levels 
in the thicker sludges at the bottom of the tank. 

Hanford's tanks must be managed until the wastes can be 
moved to a deep geologic repository. But that transfer, as 
Alumkal indicates, will not be easy. "Because hydraulic sluicing 
may not be effective or useful on hardened shulges, nor environ- 
mentally sound, because of tank leakage and additional potential 
contamination, we need to find better methods. Our strategy is to 
use proven separation technologies where possible, but more 
advanced methods may be needed to remove a greater propor- 
tion of radionuclides or to decrease the actual amount of high- 
level waste." 

—L.R. 



Ridge, where two new facilities will be built in 
1995 and 1998, low-level solid w'aste is stored 
in containment wells. Savannah River has 
constructed and begun operating some low- 
level waste vaults. It will close its trench buri- 
al site in 1995. 

Some low-level wastes that require greater 
confinement may be disposed of at Hanford or 
at the Nevada Test Site, where new facilities 
will also be built. 

Hazardous and mixed wastes. Legally, "haz- 
ardous" waste contains certain chemicals or 
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storage silo for 
calcined — dry — 
waste at the Idaho 
National Engineering 
Laboratory. 



exhibits dangerous characteristics like ig- 
nitability or corrosivity. These wastes must be 
handled in compliance with the Resource Con- 
servation and Recovery Act (RCRA). Some 
states have additional laws governing danger- 
ous chemical wastes. 

The Energy Department's hazardous 
wastes resemble those produced by many pri- 
vate companies. They include organic sol- 
vents, sludges from degreasing operations, 
and heavy metal from unrecycled batteries. 

Like many private companies, the Energy 
Department has often failed to take adequate 
care in handling, storing, treating, or disposing 
of hazardous wastes. The result is substantial 
environmental contamination. In some cases, 
stored waste is discovered for which no 
records are available; these "unknowns" are 
particularly difficult to manage. For the most 
part, however, Energy ships hazardous chem- 




ical wastes to private vendors for disposal. 

But unlike most private companies, the 
weapons complex produced large amounts of 
"mixed" wastes — wastes that are both ra- 
dioactively contaminated and chemically haz- 
ardous. RCRA requires that this otherwise 
low-level waste be stabilized in preparation 
for disposal, and Energy must now deal with a 
considerable backlog. 

The department must manage 780,000 cubic 
meters of mixed waste at 22 sites. New treat- 
ment technologies like very-high-temperature 
plasma furnaces and vitrification are now 
being considered as well as current treatment 
methods such as incineration and cementation. 
It will take many years to develop technolo- 
gies, build facilities, and treat the backlog. 

Plutonium. When the plants that manufac- 
tured plutonium parts for nuclear weapons — 
Rocky Flats, Hanford, and Savannah River — 
were shut down, about 26 tons of plutonium 
were left in intermediate stages. This strand- 
ed plutonium is in a wide variety of forms, 
fi'om plutonium dissolved in acid to rough 
pieces of metal to nearly finished weapon 
parts. 

Rocky Flats has about 12.8 metric tons of 
plutonium, about 6.(5 metric tons of it in the 
form of plutonium metal. Scraps of metal and 
chemicals that contain plutonium worth recov- 
ering were stored in drums and cans. Other 
unknown amounts of plutonium have collected 
on the surfaces of ventilation ducts, air filters, 
and gloveboxes. 

Handling plutonium requires care, but the 
complex conditions at the weapons plants 
make for an even gi'eater challenge. Radioac- 
tivity combined with corrosive acids is slowly 
destroying some of the plastic bags and bot- 
tles plutonium is packed in. Hydrogen gas is 
accumulating inside some of the sealed cans, 
drums, and bottles that clutter the aisles and 
fill the gloveboxes. Bulging and ruptured con- 
tainers have been found. Both the hydrogen 
and some of the plutonium could ignite and 
burn. At Hanford and the Savannah River 
Site, plutonium is slowly collecting on the bot- 
toms of tanks, where enough of it could pro- 
duce a criticality event. 

Plutonium must be inspected, guarded, and 
accounted for, and the buildings that house it 
must be maintained, including ventilation sys- 
tems, air filters, and fire and radiation alarms. 

At Rocky Flats, bottles must be emptied, 
tanks drained, and liquids solidified. Pipes are 
being shrink-wrapped to avoid leaks and new 
drains are being installed to collect the liquids 
left in pipes and tanks. Most of the liquid 
waste at Rocky Flats is expected to be solidi- 
fied within two to three years. 

In contrast. Savannah River's two chemical 
separation plants hold more than 95,000 gal- 
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Ions of liquids that contain dissolved plutoni- 
um. If no other solution is found, a Savannah 
River plant may have to be restarted to sepa- 
rate this plutonium. 

Plutonium "pucks" or "buttons" and other 
forms of plutonium metal are kept in storage 
vaults. These fornis were stored in metal con- 
tainers enclosed in plastic bags. In some cases, 
there ai'e no records of what the packages con- 
tain. If it is exposed to air, plutonium can 
"rust," becoming a flammable powder. 

The containers must be opened in sealed 
"gloveboxes" and the rust bmshed off and 
treated. The metal and powder will then be 
repackaged separately, wnthout plastic, to pre- 
vent this problem from recurring. 

Plutonium parts not in operational war- 
heads are stored at various facilities across the 
country. The supply increases steadily as 
weapons ai*e dismantled at the Pantex Plant in 
Texas. 

In December 1993, Energy Secretary Hazel 
O'Leai-y declassified the fact that the United 
States had produced more than 100 metric 
tons of plutonium. The ultimate fate of this 
material is now under discussion. Because it 
cost billions to produce, some argue that it 
should be used to fuel nuclear power plants. 
Others have suggested that some of it should 
be used to fuel a new tritium-production reac- 
tor. Others contend that neither plan is eco- 



Checking for contamination at Rocky Flats. 

nomical (it would require a new type of plant 
to fabricate fuel rods using a mixture of urani- 
um and plutonium), and that we should find 
the safest, fastest, and cheapest way to spoil 
the Plutonium's usefulness in weapons. One 
proposal is to vitrify it along with high-level 
waste. Other suggestions include storage in 
deep geologic repositories or deep boreholes, 
or disposal beneath the seabed. 

Tomorrow came 

Many Cold War weapon builders sincerely be- 
lieved they were in an all-out struggle for na- 
tional survival. Careful storage of waste prod- 
ucts just didn't seem as important as "win- 
ning" the Cold War by building up the nuclear 
arsenal as rapidly as possible. 

Now that the Cold War is ovei", and with the 
advantage of hindsight, it is both easy and pop- 
ular to criticize the bomb-builders' mistakes 
and deplore their production practices. 

But, as the govei'nment focuses on clean- 
ing up the weapons complex, it should be re- 
membered that, if the present generation 
does not ask the right questions or press for 
carefully formulated decisions about envi- 
ronmental management, it will make its own 
set of mistakes. ■ 
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Livermore on 
the defensive 



By TOM ZAMORA COLLINA 

Livermore's weapons program takes 
another hit— this time from the Energy Department's 
Task Force on Alternate Futures. 



In the eariy 1950s, 
Edward Teller, 
who had worked 
on "the super" 
while a member 
of the wartime 
Manhattan Project, 
persuaded the Atomic 
Energy Commission to 
establish Lawrence 
Livermore National 
Laboratory as a means 
of speeding work on 
thermonuclear 
weapons. Here he 
visits with President 
Lyndon B. Johnson. 
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Since the end of the Cold War, the future 
of the U.S. nuclear weapons laborato- 
ries has been in question. Budget cut- 
ters, arms controllers, and defense con- 

versionists have been eyeing the multibillion- 
doUar facilities with increasing interest. Given 
cun-ent efforts to reduce federal spending, the 
Energy Department has promised to cut its 
budget by $8 billion over five years, and cost- 
reduction options abound. Talk of saving 
money by consolidating Energy's two inten- 
tionally redundant weapons design labs— 
LawTence Livermore in California and Los 
Alamos in New Mexico — has been percolating 
for years. 

The idea of shrinking the nuclear weapons- 
design complex came to national attention in 

1992 with a bill sponsored by then-chairman of 
the House Science, Space, and Technology 
Committee, George E. Brown, Jr., a California 
Democrat. This bill would have required En- 
ergy to plan for the phased consolidation of 
the weapons laboratories. In 1993, incoming 
Energy Secretary Hazel O'Leaiy got this pro- 
vision removed by creating a task force to look 
at the future of the labs. The Task Force on 
Alternative Futures for the Department of 
Energy National Laboratories, chaired by 
Robert W. Galvin, chairman of Motorola's ex- 
ecutive committee, released its report on 
February 1. The i-eport fiiuls that the design 
complex can be significantly reduced. 

The task fiirce's review calls tar transfening 
weapon design from Livermore to Los Alamos 
and Sandia National Laboratory, also in New 
Mexico, over a period of five years. O'Leary 
has indicated that the task force's suggestions 
will be taken very seriously: "I have no inter- 
est in putting the Galvin report on the shelf 
and continuing with the status quo." ' 

Shaky support for NIF 

The plan for "stockpile stewardship" — main- 
taining warhead safety and reliability in the 
absence of nuclear tests (see the July/ August 
1994 Bulletin) — received a tentative thumbs- 
up from the task force. The Energy Depart- 
ment is stressing the need to build new simu- 
lation facilities to maintain nuclear weapons 
design skill through scientific experimenta- 
tion. In ranking the ])ri()i-ities of stewardship, 
however, the report listed "sustaining the sci- 
entific process of inquiry through experimen- 
tation" dead last. Job Number One: "attract- 
ing and retaining skilled scientists, engineers 
and managers." 
Nevertheless, the report shows support for 



Tom Zamora Collina is the executive director 
of the Institute for Science and International 
Security in Washington, D.C. 



an of the maj or projects in Energy's budget for 
fiscal year 199G, including continued funding 
for the Dual- Axis Radiographic Hydrodynam- 
ic Testmg facility at Los Alamos; near-term 
support for the Los Alamos Neutron Scatter- 
ing Center, the pui-suit of advanced computing; 
and the construction of the National Ignition 
Facility (NIF) at Livermore. According to con- 
gressional testimony by Secretary O'Leary, 
"We are pleased by the Task Force's support 
for the department's science-based stockpile 
stewardsMp program, mduding support for 
the National Ignition Facility." - 

But the $1 billion NIF did not enjoy unani- 
mous support, and the final report reflects an 
uncomfortable compromise. In its favor, the 
task force finds that NIP will provide "a 
unique means for doing very important exper- 
iments involving extremely high tempera- 
tures in condensed matter physics," and thus 
will be fundamental to maintaining nuclear 
weapons design expertise in this area and will 
contribute to general science and astrophysics. 

But the Galvin report goes on to undercut 
every major justification for the NIP. "On the 
other hand," the i-eport notes, "there is some 
possibility that NIF will inadequately simu- 
late secondaries, although this is already a 
lower priority than understanding primaries." 
In other words, NIF's role in stockpile stew- 
ardship is questionable and of a lower priority 
than efforts to simulate the primary stage of a 
nuclear warhead. 

As for NIF's role in future energy produc- 
tion, the report states that "there is a low 
probability that inertial fusion will become a 
useful source of energy in the foreseeable fu- 
ture." Even the baseline justification for 
NIF — that it will excite and thus keep 
weapons scientists at Livermore — is ques- 
tioned: "NIP may not attract the scientists 
and engineers that stockpile stewardship re- 
ally needs." 

Most damning of all, the report recommends 
proceeding with NIF as a research facility 
"prioritized with respect to other major re- 
search investments." NIF is now being funded 
solely out of the defense budget. If it is put 
into competition with other basic research 
projects, "it won't stand a chance," said one 
task force member. 

These conflicting statements reflect the 
range of views on the task force. In the end, 
the final decision on NIP was prismatic— Sec- 
retary O'Leary had already approved it, Liv- 
ermore needed it to survive, and the report 
had to get to the printer. According to Dan 
Kerlinsky, another task force member, "The 
group was split on NIF. Those of us widi con- 
cerns felt comfortable with the language in the 
final report." 

The issues of lab consolidation and stodq^ 



The Galvin 
task force 
wants 

weapons work 
consolidated— 
and the group 
was split 
on NIF. 
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"We just 
don't need 
this level 
of activity 
any more." 



stewardship intersect at NIF. If NIP is built 
at Livermore as planned, this will "reinforce 
the weapons design capability at that labora- 
tory," acccffding to the rqwrt This may aid 
livennore's efforts to prevent consolidation. 

Whither Livennore? 

The NIF aside, the task force seems firm in its 
view that at least some consolidation is need- 
ed. The report concludes that "weapons mod- 
ernization, arms control agreements, the fear 
of proliferation of weapons of mass destruc- 
tion, and the significant decline in defense 
spending, require a restructm-ing of the labo- 
ratories' support for the national security mis- 
sion.'" Specifically, the report finds that "the 
restructuring will affect primarily weapons 
design capabilities, where the largest func- 
tional redundancy exists, and specifically Law- 
rence Livermore National Laboratory." 

In a surprisingly bold move, the task force 
recommends a transfer of Livermore's wea- 
pons activities, including nuclear materials de- 
velopment and production activities, to Los 
Alamos and Sandia. This transfer would take 
place "as cost efficiency allows" and "as the re- 
quirements of science-based stockpile stew- 
ardship, support of the [Defense Department] 
nuclear posture, and the status of test bans 
allow." Acccmling to Herbert York, former di- 
recUMT of Livenmnre and a task force member, 



"The Cold War is over, and we just dont need 

this level of activity any more. We need to 
move in the direction of less dependency on 
nuclear weapons." 

The task force recommends that Livermore 
retain enough weapons design competence to 
continue its non-proliferation/counter-prolifer- 
ation activities, as well as its activities in intel- 
ligence and verification. "Peer review"— inde- 
pendent assessment of such issues as warhead 
safety, reliability, and aging — should also be 
maintained until other approadies are found. 
In addition, sufBcient expertise should remain 
to enable the lab to "participate in weapons- 
relevant experiments on the National Ignition 
Facility (NIF)." The report does not include 
estimates of possible cost savings from this 
limited consolidation. 

Why phase out most weapons-design work 
at Livermore? As the task force points out, 
Livermore "supports only four of eleven 
weapons designs currently in the U.S. stock- 
pile." This is generous. Only two Livermore 
weapons — ^the W87 and the B83 bomb — will 
be in service into the next century. 

But political considerations ai'c also a key el- 
ement. The area around Livermore (not far 
from San Francisco Bay) has a higher popula- 
tion density than Los Alamos, and that popu- 
lation is not very supportive of Livermore's 
line of work. All told, Los Alamos has the 
rosier fixture. 



Less regulation, more enterprise 



The Galvin report begins with a simple statement: The 
10 major Energy Department national labs have money, 
facilities and talent enough to carry out their traditional 
roles — ^research in the fields of national security, energy, 
environmental science and technologj', and related as- 
pects of basic science. However, the report also says that 
burdensome oversi^t and "micro-management" by the 
U.S. Congress and the Energy Department prevent the 
labs from efficiently using their resources. A list of the 
labs and their budgets (in millions) tar fiscal 1995 follows: 

Argonne National Laboratory, Illinois $455 

Brookhaven National Laboratory, New York $340 
Idaho National Engineering Laboratory, 

Idaho $386 

Lawrence Berkeley Laboratory, Califomia $226 
Lawrence Livermore National Laboratory, 

Califomia $673 
Los Alamos National Laboratoty, 

New Mexico $848 
National Renewable Energy Laboratory, 

Colorado $237 

Oak Ridge National Laboratory, Tennessee $548 

Pacific Northwest Laboratory, Washington $204 



Sandia National Laboratories, New Mexico $953 

The Galvin report's main suggestions for improving the 
labs fall into four main categories: 

Organizational stracture. The centerpiece of the report 
is a su^estion to "defederalize" all the labs, with the 

possible exception of the three weapons labs. The labs 
would become independent non-profits ran by govern- 
ment-appointed boards of directors. That would free 
them of excess bureaucratic oversight and "overregula- 
tion" and increase engineer/scientist input in manage- 
ment decisions. Although the federal govemment would 
still fund the labs, the government would be only a "con- 
sumer" of outputs, not a micro-manager of inputs. 

Eaagy. The task force recommended improving ener- 
gy research through a "portfolio" management ap- 
proach. Energy would first need to create a "common 
framework of poli(^ objectives"; then, Energy and its 
partners would develop a portfolio of programs to meet 
those objectives. All would be evaluated on their tech- 
nological strength and maturity, potential contribution 
to public needs, and risk. 

The task force did suggest one concrete change for en- 
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A pi-imary argument against lab consolida^ 
tion has been the perceived need for peer re- 
view in the nuclear weapons design program. 
Dismissing this point, the task force concludes 
that "there are many ways in which tiiis peer 
review fiinction can be served, and that peer 
review, in and of itself, does not justify the ex- 
istence of two nuclear design laboratories." 
The task force does not recommend specific 
alternatives. 

The Energj' Department is taMng a go-slow 
approach to this recommendation. O'Leary 
testified tliat "We have an initial favorable dis- 
position for a careAil phase-down of some of 
Livermore's nuclear weapons work, combined 
with a re-emphasis on non-proliferation, 
counter-proliferation, and verification activi- 
ties. However, our actions proceeding down 
this path — ^the timing and the details — ^must 
depend on assessments of how best to meet 
our continuing national defense requirements 
in a wholly new era."* In other words, Liver- 
more's fate will largely depend on how impor- 
tant its role may be in the stockpile steward- 
ship program. 

Politics will also affect this process. The new 
Congress is pressuring Energy to reduce its 
budget, but not its nuclear weapons activities. 
Of Energy's promised $8 billion reduction, 
none is envisioned to come out of defense pro- 
grams. While some amount is expected to be 
saved as a result of the Galvin report's recom- 



mendations, where exactly the savings will 
come from has not been determined. 
The task force said it sees no justification 

for transfennng oversight of the weapons labs 
to the Defense Department. This idea has 
been raised by a number of independent stud- 
ies as a way to improve the management of 
nuclear weapons programs. ' The possibility of 
eliminating the Energy Department entire- 
ly — ^raised and then rejected by the Clinton 
administration in late 1994, and now being 
I'aised again by Congress — also leads tO Spec- 
ulation about where the labs would go. As long 
as Energy remains intact, however, there 
seems little reason to shift lab management to 
Defense. ■ 

1. Hazel O'Leary, prepared statement before the 
Subcommittee on En^fgy Research and Development 
of the Committee on Energy and Natural Resoarces, 
and the Subcommittee on Energy and Water Develop- 
ment of the Committee on Appropriations, U.S. Sen- 
ate, February 28, 1995, p. 4. 

2. Ibid, p. 15. 

S. Sevetary of Energy Advisory Board, Task Force 
4R1 Altranative Futures for the D^artm^it of Enogy 
National Laboratories, AUemaHoe FiOuresfirr the De- 
partment of Energy Natioml Laboratories, February 
1995, p. 11. 

4. O'Leary, prepared statement, p. 15-16. 

5. See, for example, Aw Assessment of Defense Nu- 
clear AijcHcy Functions, RAND, 1994; and National 
Lahordtorirs Xcrd Clearer Missions and Better Man- 
af/cwciit. (;ao/IU KD-95-10, U.S. General Accounting 
Office, J anuai-j- 1995. 



ergy research — a new focus on the emerging area of "in- 
dustrial ecology." The task force proposed more re- 
search in environmental technologies: "dean" energy 
production, more efficient manufacturing processes, 
waste recycling, and energy-efficient materials. 

Environmental cleanup. "The report strongly criticizes 
Energy's cleanup efforts, particularly management's 
perceived failure to pi ovide leadership. Some particu- 
larly angry words were reserved foi- Congress, Super- 
fimd legislation, and excessive oversight by Energy. 

The report suggests that too many regulations, com- 
bined with litigation, force contractors tn perform inef- 
fectual "make- work" cleanup before a good technical so- 
lution can be developed. The task force pioposed estab- 
lishing an Environmental Advisory Board to help coor- 
dinate basic research, applied research, and field engi- 
neering and remediation efforts. The labs could help by 
identifying technical barriers to cleanup and pointing 
out problem areas in the complex. 

Basic sciences. The report states that the labs do not 
make the best use of their strengths — namely, long- 
term, "high risk," multi-disciplinary research. The task 
force attributed this failure to a loss of focus on basic sci- 
ence, micro-management by Energy, declining research 
and development funding from defense, and poor bud- 
geting. It recommended that the <le])artment: 



■ increase the commitment to fundamental science 
and engineering, especially physical sciences; 

■ maintain a balance between university and lab re- 
search facilities; 

■ separate the budgets for operating and maintaining 
facilities from specific program budgets; 

■ integrate basic research with technology develop- 
ment, especially in environmental remediation area; and 

■ eliminate barriers to personnel and information 
movement within and beyond the complex. 

Economic role. The task force did not recommend eco- 
nomic develoi)ment as a jirimary mission for the labs. 
But it suggests that certain ijrograms can be structured 
to support U.S. industrial competitiveness. Lab direc- 
tors would be in charge of creating and realizing such 
opportunities. However, these programs should be 
"spun off 'whenever possible. 

The task force found that the laboratories were "vul- 
nerable to the charge" that the competitive plajing field 
is being "unfairly tilted towards the laboratories' chosen 
partners" during the selection of Cooperative Research 
and Development Agi*eements (CRADA) partners. The 
task force called for more competition in the selection 
process and for more "rigorous technical and merit re- 
view" of CRADA pn^rams. 

— Alex ('(till j}h< ll (mil T.Z.C. 
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"Potatoes were 
guarded better" 

By OLEG BUKHARIN and WILLIAM POTTER 

Stealing nuclear fuel from the 
storage building at Sevmorput was— and 
may still be— easy. 



On November 27, 1993, at 
about 1:00 a.m., Capt. Alexei 
Tikhomirov .slipped through 
an unprotected gate and into 
the Sevmorput .shipyard near Mur- 
mansk — one of the Russian navy's 
main storage facilities for nuclear 
fuel. The 35-year-old deputy chief en- 
gineer then climbed through one of 
many holes in the fence surrounding 
"Fuel Storage Area 8-30," sawed 
through the padlock on the back door, 
and pried open the door with a metal 
pole he found next to the building. 
Once inside, Tikhomirov located the 
containers of fresh submarine fuel, 
lifted the lid off container No. 23, and 
broke off parts of three assemblies 
for a VM-4-AM reactor core. Stuffing 
the pieces (containing 4.5 kilograms 
of enriched uranium) into a bag, he 
retraced his steps. 

Outside the shipyard he was met 
by an accomplice, former naval officer 
Oleg Baranov. Baranov dropped Tik- 
homirov off at his home, and then 
drove to the nearby town of Pol- 
yarny, where he hid the nuclear ma- 
terial in his garage. 

The third man behind this opera- 
tion was Dmitry Tikhomirov, Alexei's 
younger brother, who at the time of 
the theft was chief of the i-efueling di- 
vision at the shipyard. He had briefed 
his brother Alexei about security at 
the site, the holes in the fence, and 



the design of the fuel assembly. 

None of the conspirators had a prior 
criminal record. They also lacked con- 
tacts for selling the stolen material, 
for which they hoped to receive 
$50,000. According to the official 
record of the investigation, they wait- 
ed six months before they began to 
search for cu.stomers. But when 
Dmitry Tikhomirov told a fellow offi- 
cer about the theft and asked for help 
in selling the stolen merchandise, the 
conversation was reported to a senior 
officer. In late June 1994, the three 
conspirators were arrested and the 
stolen fuel recovered. 

The theft itself was discovered only 
12 hours after it occurred. Carelessly, 
Alexei Tikhomirov had left the back 
door of the storage building open. 
Two guards on patrol noticed the dis- 
carded padlock and the broken door 
seal, and a prompt search revealed 
the broken fuel assemblies. 

Tempting targets 

The theft at Murmansk is only one of 
many diversions of nuclear materials 
that have occurred in Russia since 
the collapse of the Soviet Union. But 
unlike most previously I'eported 
thefts, the operation at Mui-mansk 
involved stocks of highly enriched 
uranium. 
Enriched uranium is the standard 



fuel for propulsion reactors used in 
both Russian submarines and surface 
ships. The level of enrichment varies 
widely depending on the type of reac- 
tor — from appi'oximately 20 percent, 
hke that found in the fuel assembhes 
stolen from "Fuel Storage Area 3-30" 
at Sevmorput, to "weapon grade," 
which is usually defined as containing 
approximately 90 jiercent uranium 235. 

Most Russian naval reactor fuel is 
not weapon-grade; it is enriched to 
between 20 and 45 percent uranium 
2ii5. More modern generations of sub- 
marine reactors, however, probably 
use higher enrichment levels. And 
the liquid-metal reactors that pro- 
pelled Alfa Class submarines almost 
certainly were fueled with weapon- 
gi-ade uranium. 

Of the 600 kilograms of enriched 
uranium that was airlifted to the 
United States from the Ulba Metal- 
lurgy Plant in Ust-Kamenogorsk, 
Kazakhstan in fall 1994, several hun- 
dred kilograms were probably weap- 
on-grade uranium intended for naval 
reactors. Russia's eight nuclear-pow- 
ered icebreakers also use uranium en- 
riched to 90 percent, and some other 
propulsion reactors were designed to 
use weapon-gi-ade uranium fuel. 

The size of Russia's propulsion fuel 
stockpile is difficult to gauge. It is 
even more difficult to estimate quan- 
tities by enrichment level. What is 
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August 1993: Nuclear submarine fuel offloading pier, Murmansk, Russia. 



known is that the Soviet Union and 
Russia built over 250 nuclear-pow- 
ered vessels — mostly submarines, 
but also surface ships, including the 
icebreaker fleet. Most of these ves- 
sels have two pressurized-water re- 
actors which, under normal operating 
conditions, require refueling every 7 
to 10 years. The cores of these reac- 
tors typically hold between 200 to 
300 fuel assemblies, each containing 
several fuel rods. If this fuel has been 
enriched to 90 percent or higher, 
about 10 fuel assemblies could supply 
enough highly enriched uranium for a 
bomb.' 

Although financial difficulties, old 
age, and the START treaties have led 
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to the decommissioning of many Rus- 
sian submarines, huge stocks of fresh 
fuel remain at five main storage sites 
that serve Russia's Noi-theni and Pa- 
cific Fleets — Shipyard No. 35 at Sev- 
morput near Murmansk, the "Sev- 
mash" Shipbuilding Plant at Severod- 
vinsk, the naval base at Zapadnaya 
Litsa west of Murmansk, and two 
"technical repair bases" near the 
Gornyak Shipyard at Krashennikova 
Bay and by the "Shkotovo-22" Ship- 
yard at Chazhma Bay. Fresh fuel is 
also stored on a short-term basis at 
land-based facilities or on refueling 
ships at other submarine bases, in- 
cluding Gremikha, Bolshoi Kamen, 
and Shipyard No. 10 ("Shkval") at 
Polyarny. Fuel for the nuclear ice- 
breakers is stored at the "Atomflot" 
service base north of Murmansk.- 

Joshua Handler, a Greenpeace re- 
searcher who visited a number of 
Russian naval facilities in the Russian 
Far East in mid-1994, reports that a 
steady supply of fresh fuel was deliv- 
ered to the Chazhma Bay Shipyard 



storage site between 1990 and 1993.' 
He reports that in 1993. fresh fuel for 
48 reactors — enough to refuel 24 sub- 
marines — was stored at the site. 
Much of this fuel was unusable, either 
because it was suited only for al- 
ready-retired first-generation sub- 
marines or because it was damaged. 

The possible diversion of materials 
fi'om these \eiy large stocks of highly 
enriched naval fuel is wonisome, even 
if most of the stocks would be of little 
direct use in building nuclear weap- 
ons. Their utility in fueling a bomb de- 
pends both on the composition of the 
fuel and its enrichment level. Most 
Russian naval reactors use fuel com- 
posed of uranium-aluminum blends. 
Some reactors, however, use uranium 
metal alloys (uranium-beryllium or 
uranium-zirconium) or uranium oxide 
ceramics. Only uranium oxide is di- 
rectly usable in weapon, although 
conversion of the oxide to metal 
would be preferable. Using the other 
compositions would require a difficult 
and time-consuming chemical separa- 
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Russian Naval Reactor Fuel 



Type of vessel 



Number/type 
of reactor 



Percent 
uranium 235 



Rrst-generotion submarines (1958-48) 



Hotel, Echo, 
November 



2 PWR* 



Second generation submarines (1968-present) 



Charlie 

Victor, Delta, Yankee 



1 PWR 
2PWR 



Third generation submarines (1987-presenQ 

Typhoon, Oscar 2 PWR 

Akula, Sierra, Mike 1 PWR 

Other submarines 

Papa (1 969-late 1 980s) 2 PWR 

November-645 (1 963-68) 2 LMPT 

Alfa(ig69-present) 1 LMR 
X-ray, Uniform, AS- 12 

(1982-presenO 1 PWR 

Icebreakers 

Lenin (1959-65) 2-3 PWR 

Arktika (1 975-present) 2 PWR 

Sevmorput (1988-prBsent) 1 PWR 

Taymyr (1989i3re8ent) 1 PWR 

Cruisers (ISBO-presenl} 

Kirov 2 PWR 

Communications (1988-present) 

Kapusta 2 PWR 

"Pressurized water reactor. "Uquid metal reactor. 
Source: Joshua Handler, Greenpeace. 
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tion process, although this would not 
be an insumountable obstacle for 
most would-be national proliferators. 

Holes in the fence 

According to Mikhail Kulik, the spe- 
cial investigator for the Northern 
Fleet Military Procuracy — and the 
chief investigator of the Sevmorput 
diversion — potatoes were guarded 
better than radioactive materials at 
the time of the theft at Murmansk. 
"On the side [of the shipyard] facing 
Kola Bay, there is no fence at all. 
You could take a dinghy, sail right 
in — especially at night — and do 
whatever you wanted. On the side 
facing the Murmansk industrial zone 



there are . . . holes in the fences ev- 
erywhere. And even in those places 
where there aren't holes, any child 
could knock over the half-rotten 
wooden fence boards."* 

Kulik reports that some security 
improvements were made after the 
theft. The number of guards were in- 
creased, and they were issued walkie- 
talkies. Planks from crates were torn 
off and nailed to the fence to cover 
some of the gaps, and barbed wire 
was added. Although more sophisti- 
cated alarm systems were proposed, 
they were not put in place because of 
cost. Reportedly, there still are no 
surveillance cameras around the 
perimeter, and the integrity of the 
ftael containers is checked by sig^t 



only. According to Kulik, the first and 
last time the contents of most of the 

containers was checked was at the 
fuel-fabrication plant. He believes the 
diversion at Sevmorput "could have 
been concealed for 10 years or 
longer," had the open door of the 
storage building not attracted the 
guards' attention.' 

It is difficult to know if the security 
deficiencies at Sevmorput are typicd. 
In contrast, Greenpeace's Handler 
describes what appear to be sophisti- 
cated material-control procedures at 
Chazhma Bay. When fresh fuel ar- 
rives by rail, fiuality authorities are 
Bopposed to verify the integrity of 
seals on the ftiel containers and then 
transfer the fuel to the storage build- 
ing. During storage, the accountabili- 
ty and control system employB p^ier 
records, access control, seals, and fre- 
quent inventory checks. 

According to Handler, access is re- 
stricted and can only be granted by 
two guards who must be informed 
about the visit in advance. Each duty 
officer has a set of keys; two sets are 
required to open the doors. No unac- 
companied visitors are allowed to 
enter the site. Handler was told that 
the fuel inventory is checked daily, 
and that the daily inspections are 
supplemented by weekly, monthly, 
and quarterly inspections by the facil- 
ity's chief engineer, deputy comman- 
der, and commander, respectively. 

There is no way of knowing if the 
procedures Handler describes are 
routinely implemented, or if they rep- 
resent a model that has yet to be 
achieved. Based on the state of phys- 
ical protection and material control 
systems at other Russian installa- 
tions where weapon-grade nuclear 
material is handled, the latter inter- 
pretation seems more plausible. 

Even if the procedures Handler de- 
scribes are followed at some of the 
storage sites, safeguards may be un- 
dermined by inadequate equipment. 
For example, the pU»tic sesds typical- 
ly used in Russia do not meet intema- 
tional standards and cannot guaran- 
tee timely detection of diversion. Ac- 
cording to Northern Fleet investiga- 
tor Kulik, it would take no more than 
seven minutes to remove and reaffix 
the kind of seal used at Sevmorput. 

In contrast, the physical security 
system at a typical U.S. fiusility with 
weapon-grade material includes a 
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perimeter enclosed by two razoivrib- 
bon fences, with a cleared space be- 
tween the fences controlled by intru- 
sion-detection sensors and closed-cir- 
cuit television cameras. Behind the 
fences is a vehicle barrier. The stor- 
age building itself is a structure with 
hardened walls and interior intrusion- 
detection sensors. The site is guarded 
by more than 60 anned security 
guards and has an on-site tactical re- 
sponse team.' 

Nuclear fiudlitieB in Russia are sup- 
posed to have a protected site perime- 
ter, a facility perimeter, and a guard 
force. In practice, however, physical 
security at nuclear sites is often un- 
dermined by both financial con- 
straints and by the Soviet design phi- 
losophy. According to Gosatomnad- 
zor, the Russian nuclear regulatory 
body, physical security at nuclear fa- 
cilities in both the civilian and defense 
sectors suffers from a design philoso- 
phy that attached low priority to pro- 
tecting the storage building itself. 
Russian physical protection systems 
generally lack intrusion-detection de- 
vices and portal monitors that are op- 
erational. In the case of the Sevmor- 
put theft, for example, the alarm con- 
necting the storage building to the 
guard post did not work because its 
fixtures had rusted and it had never 
been repaired.' 

Gosatomnadzor has also criticized 
existing physical protection systems 
because they are not designed to ad- 
dress the threat of terrorist attack. 
Guards have inadequate protection 
(no bunkers or bulletproof guard 
posts); no vehicle barriers surround 
the facility; communications between 
on-site guards and off-site personnel 
is primitive at best^ and the qualifica- 
tions of many guai^ are suspect^-a 
condition that is unfortunate but un- 
derstandable, given the low wages 
and the irregular payment of salaries. 

Although the United States has 
been slow to ad()|it some anti-terror- 
ist nuclear protection measures, the 
presence of basic measures at U.S. 
nuclear facilities and their absence in 
Russia may be explained by the 
rapid economic, political, and social 
transformation of Russia. Previously, 
the extraordinarily centralized state 
with pervasive internal security mea- 
sures made the threat of nuclear ter- 
rorism virtually non-existent. The 
lack of a domestic market value for 



nudear material also eliminated the 
incentive for nuclear theft. 

Equally, while one should not exag- 
gerate the threat of nuclear diversion 
in Rtissia today, it should be recog- 
nized that the threat has arisen be- 
cause of the general disintegration of 
central authority and the rise in eth- 
nic tension and organized violence. 
Given the ease with which the Sev- 
morput storage building was pene- 
trated, one must be concerned about 
the vulnerability of naval fiiel sites to 
terrorist-minded groups. 

The Sevmorput case also high- 
Ughts the difficulty of guarding 
against the "insider threat," which 
represents the greatest security dan- 
ger, according to Russian nuclear 
safeguards officials. The Soviet sys- 
tem of safeguards traditionally em- 
phasized "personal responsibility," 
but the current crisis in Russia has 
eroded human reliability. A combina- 
tion of factors — the end of the Cold 
War, the accident at Chernobyl, the 
contraction of the Russian defense 
and nuclear power sectors, and the 
inability of the state to subsidize pre- 



viously privileged workers in the nu- 
clear tadustry and the military— has 

resulted in tremendous economic and 
social upheaval. Moral standards 
have eroded. As a consequence, the 
primary threat to nuclear safeguards 
in Russia today is a knowledgeable 
and corrupt insider (or group of insid- 
ers) who have access to nuclear mate- 
rials and may attempt to steal them 
for profit, for political reasons, or be- 
cause they are coerced by a criminal 
oi^anization. 

In addition to the theft at Sevmor- 
put, two other cases fit the insider 
prdlle: a 1992 diversion of 1.5 kilo- 
grams of weapon-grade uranium from 
the Luch plant at Podolsk, and the 
1994 theft of 8 kilograms of low-en- 
riched uranium fuel pellets from the 
Ignalina nuclear power plant in 
Lithuania — the same plant that was 
the target of a November 1994 bomb 
threat by organized crime. 

Russian naval fuel safeguards are 
also conq>romised by conftised lines of 
authority in material protection, con- 
trol, and accounting systems. At least 
six government bodies— Minatom, 
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the navy, the State Committee for 
the Defense Industry (Goskomo- 
boronprom), the transportation min- 
istry, the Federal CounterinteUi- 
gence Service (FSK), and Gosatom- 
nadzor— have some responsibility at 
one time or another for shipping, 
storing, and safeguarding fresh naval 
fuel. 

In theory, custody of most of the 

fuel passes from Minatom to either 
the navy or to the Shipbuilding Dii'ec- 
torate of the State Committee for the 
Defense Industry as the fuel moves 
from the Elektrostal fuel-fabrication 
plant near Moscow to the central fuel 
storage sites, and from there to the 
navy's floating reAieling maintenance 
ships (plavuchaya manterskaija, or 
PMs). Reportedly, during rail trans- 
port from Elektrostal, Minatom and 
regional offices of the FSK are re- 
sponsible for protecting the fuel. In 
the case of fuel for the icebreakers, 
Minatom retains custody untU the 
material arrives at the Murmansk 
Shipping Company and its Atomflot 
facility. At that point, presumably, 
custody passes to the shipping com- 
pany, which, although partly priva- 
tized, is still technically subordinate 
to the transportation ministry. 

After 1992, when the shipbuilding 
ministry was disbanded, some of the 
shipyards that house the fuel storage 
sites have been controlled by the 
Shipbuilding Directorate of the State 
Committee for the Defense Industry. 
There is conflicting information about 
whether different bodies within the 
State Committee actively exercise 
that custody. It is also unclear when 
custody passes to the navy, especially 
to the Northern Fleet. 

Regardless of formal custody 
agi'eements, it appears that, for pi'ac- 
tical pui-poses, the individual ship- 
yards are increasingly independent 
and that the State Committee exer- 
cises only indirect administrative re- 
sponsibility. As at most other sites 
where nucleai- material is present, 
the chief preoccupation of manage- 
ment these days is economic survival, 
not safeguarding fuel stocks. 

Compounding the problem is the 
navy's reluctance to cooperate fully 
with Grosatomnadzor, which has re- 
sponsibility for oversight of physical 
protection and material control in 
both the civilian and military sectors. 
In 1994, that nuclear regulatory body 



was denied access to naval nuclear fa- 
cilities, and it was also excluded from 

the investigation of the theft at Sev- 
morput. Re])ortedly, access was limit- 
ed because of navy resistance to what 
was perceived as undue intrusion by 
another organization, and because 
naval officers were concerned that 
Gosatomnadzor would discover some- 
thing amiss, if not missing. 

There is good reason for concern. 
The theft of fuel assemblies at Sev- 
morput was not the first. Several fuel 
assembUes were stolen from the Za- 
padnaya Litsa storage site in 1992. In 
addition, analyses of the small quanti- 
ty of highly enriched uranium (800 
milligrams) recovered in Landshut, 
Germany, in mid-June 1994, and the 
much larger amount (2.7 kilograms) 
seized in Czechoslovakia last Decent- 
ber, suggest that the source of these 
smuggled stocks was naval fuel. (See 
"Which Fissile Fingerprint?" by 
Mark Hibbs, page 10.) 

A safer system 

Despite the shortcomings in Russia's 
civilian nuclear sector, many in the 
West assume that physical security 
remains high at Russian military in- 
stallations, including storage areas 
for naval fael. This belief, and the 
mistaken notion that Rus.sian sub- 
marines are fueled with low-enriched 
uranium, have meant that little atten- 
tion has been paid to naval fuel as a 
proliferation ])roblem. This is unfortu- 
nate, given tlie ease with which secu- 
rity was breached at Sevmorput, and 
mdications that at least some Russian 
submarine fuel is highly enriched ura- 
nium that could be readily converted 
to nuclear explosives. Western coun- 



1. Thi8 estimate is based on tiie assump- 
tion that the quantity of oraniiim per assem- 
bly is similar to that known to be used in the 
VM-4-AM reactor core. It also assumes that 
one would need about 12 kilograms of 
weapon-grade uranium to produce an implu- 
mon-type nuclear device. 

2. According to the International Institute 
for Strategic Studies' Military Balance 
1994-1995 (London: Brassey's, 1994, pp. 
116- 117), 75 nuclear submarines remain op- 
erational in the Northern Fleet, and 34 in 
the Pacific Fleet. Jane's Fighting Sliipx 
t99>i-l!)f)'t (London: Jane's Information 
("irou|). 1 1. ]i. 32S, puts the numbers at 79 
nuclear submarines in the Northern Fleet 
and 44 in the Pacific Fleet. Joshua Handler 
suggests that the actual number of opera- 
tioiutl submarines is lower still ("Green- 



tries should consider helping to in- 
crease security at naval ftiel-storage 

facilities. 

Recent U.S. experience suggests 
that significant improvements in safe- 
guarding Russian naval fiiel could be 
achieved in a short period of time and 
at moderate cost. As a first step, the 
existing stocks of fuel should be in- 
ventoried and consolidated in a small 
number of secure facilities. The safe- 
guards system need not be very so- 
phisticated, pai'ticularly in compari- 
son to bulk handling facilities. The 
material control and accounting mea- 
sures, and the necessary physical se- 
curity improvements, are well within 
the technical capabilities of Russian 
safeguards authorities. 

The United States has already 
taken measures to assist Minatom 
and the Kurchatov Institute in up- 
grading security at selected facilities 
that house weapon-grade material. 
The equipment requirements — simi- 
lar to those recently introduced at the 
Kurchatov Institute in Moscow as 
part of a "lab-to-lab" program of co- 
operative material protection, con- 
trol, and accountancy — would include 
fences, reinforced buildings and 
doors, access-control equipment, in- 
trusion-detection devices, and up- 
graded guard posts. 

At the time of this writing, Alexei 
Tikhomirov, Dmitry Tikhomirov, and 
Oleg Baranov were standing trial in 
Murmansk for their involvement in 
the theft of naval reactor fuel from 
the Sevmorput shipyard. The hole in 
the fence that Alexei Tikhomirov 
climbed through to gain entry to the 
storage facihty is said to be patched 
shut. But the underlying gaps in the 
Russian safeguards system remain. ■ 
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TOP GUNS 



By ALEKSANDR GOLOVKOV and SERGEI LESKOV 

Who's who in Russia's military; a scorecard 
for future maneuvering, power plays, and skirmishes. 




Gen. Matvei Burlakov (left), commander of Russia's troops in Germany, was joined by Defense Minister Pavel Grachev for the 
farewell ceremonies last September. 



Early this year a -scandal broke plundering army property and selling The Defense Ministry has been 

out in the Russian army the weapons to insurgents. conducting one investigation after an- 

likes of which could not have True, it takes no special genius to other in the Transcaucasus. The task 

been imagined — even in one's know that the Russian troops sta- is especially difficult — not only do the 

worst nightmare — only a few years tioned in the region have become 

ago. Gen. Vladimir Gladyshev, the major suppliers of weapons to the Alekmndr Golovkov is an expert at 

commander of the Russian military area's numerous combatants, includ- Izvestia's Analytical Center, and 

base in Geoi'gia, openly accused the ing the noisiest among them, the Sergei Leskov is an Izvestia colum- 

Russian troops in the Caucasus and rebels in Chechnya. But saying so nist. Both work in Moscow. Leskov 

their commander, Fyodor Reut, of pubHcly is another matter. was a Bulletin visiting fellow. 
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Gen. Boris Gromov was brought back into the Defense Ministry in 1 992, but had to 
leave again this year when he criticized the campaign in Chechnya and the appoint- 
ment of Burlakov as a deputy minister. 



ministry's inspectors have to find the 
truth, they also want to make sure 
that there will be no future airings of 
the army's dirty laundry. 

This unprecedented scandal is just 
one of many jolts the Russian army 
continues to e.xperience. In 1991 and 
1992, the Soviet militaiy machine was 
battered by a series of shocks as the 
Russian state was restructured. Dis- 
integration was avoided, and most 
Soviet aiTTied forces were transferred 
to the Russian Federation. But the 
continuing financial crisis and the 
wrangling of its leaders continue to 
weaken the now-Russian military. 
The sounds coming from what was 
once the most powerful army in the 
world are, at times, like a consump- 
tive's rattling cough. 

Since 1991, new political crises 
have pushed Russia's top militai-y 
leaders into the political arena. At the 
Defense Ministiy, the result has been 
a game of musical chairs, with deputy 
ministers going — and sometimes com- 
ing back — at short notice. The contro- 
versial and disastrous campaign in 
Chechnya is the latest crisis to rock 
the military command. A weakened 
Pavel Grachev still clings to the post 
of Minister of Defense, but how much 
power he retains is hard to say. 

The chief of the General Staff has 
taken over the operation in Chech- 
nya, the Tajik border patrol is man- 
aged by an independent command 
that reports directly to the president, 
and Grachev has been unable to con- 
trol the actions of regional comman- 
ders in the newly independent re- 



publics. It is conceivable that 
Gi'achev now leads only supply and 
training. 

in May 1992, when Pavel Grachev 

was appointed Minister of Defense, it 
appeared that he could pull the lead- 
ing faction in the high military com- 
mand more closely together. This 
gi'oup was already bound together by 
informal ties forged during the Af- 
ghan war. Grachev named his "elder 
Afghanistan comi-ades," Boris Gro- 
mov and Georgi Kondratiev, deputy 
ministei-s. 

Grachev, who served two terms in 
Afghanistan (from 1981 to 1983 and 
from 1985 to 1987), was awarded the 
title of Hero of the Soviet Union and 
was named commander of the para- 
trooper division. In January 1991 he 
was appointed commander of the Air- 
borne Troops, which were always 
considered the elite Soviet forces and 
the backbone of the Soviet regime. 

Nevertheless, under Grachev, the 
paratroopers played a decisive role in 
support of the Russian democrats 
during the abortive coup attempt 
against Mikhail Gorbachev. Grachev 
had already established a close rela- 
tionship with the new leaders, includ- 
ing Boris Yeltsin, when his loyalty 
and that of the Airborne Troops 
helped to assure the failure of the Au- 
gust 1991 coup. 

Grachev has continued to demon- 
strate his loyalty to the new order, 
supporting Yeltsin during the crises 



of March and October 1993. As a re- 
sult, he has become extremely unpop- 
ular with the army and society as a 
whole, and his career seems entirely 
dependent on the political longevity of 
the current president. The disastrous 
prosecution of the war in Chechnya 
has further undermined his position. 

One of Grachev's "elder comrades" 
is Gen. Boris Gromov, who was com- 
mander of the troops in Afghanistan 
from 1987 to 1989. Gromov conducted 
a series of successful combat mis- 
sions, and he was also praised for his 
supei-vision of the Russian withdraw- 
al and efforts to minimize casualties. 
Gromov, generally regarded as the 
best military strategist in contempo- 
rary Russia, is the leader of an infor- 
mal coalition of military men known 
as the "Afghan faction." 

In 1990 and 1991, Gromov plunged 
into "big politics" as a people's deputy 
in the Supreme Soviet and as deputy 
to Boris Pugo, the minister of internal 
affairs. Pugo, one of the leaders of the 
August 1991 coup, later committed 
suicide. 

Gromov ran for the office of vice 
president during the first Russian 
presidential elections. At about the 
same time his signature appeared 
(without his knowledge, he says) on 
the odious "Appeal to the People," a 
right-wing nationalist call for Russia 
to reject the democratic path. 

Because he consistently opposed 
Yeltsin, Gromov was forced to resign 
from the military in 1991. But his in- 
fluence with the aiTTiy, especially with 
the middle ranks, remained. In the 
summer of 1992, w^hen Grachev sought 
to strengthen the high command, he 
brought Gromov back as his first 
deputy. 

After his retura, Gromov distanced 
himself from political affairs, avoiding 
involvement in the events of 1993. 
But last year he was among the gen- 
erals who spoke out against the ap- 
pointment of Matvei Burlakov, the 
former commander of Russian troops 
in Germany, to the post of deputy 
minister of defen.se. Burlakov had 
been widely accused of connption by 
the press. 

When Gromov also criticized the 
military campaign in Chechnya, he 
again left the Defense Ministry. In 
February he w-as shifted to a mainly 
honorary position at the Ministry of 
Foreign Affairs. 
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Two months after Gromov's depar- 
ture from the Defense Ministry, no 
one had yet dai'ed to occupy his empty 
office. But it may not have been Gro- 
mov's ghost holding his fellow officers 
back. The legendary Marshal Georgi 
Zhukov, famous for his many World 
War II victories, once occupied the of- 
fice. Many members of the military 
believe that to sit in the marshal's 
chair is an act of extreme immodesty. 

Gromov is frequently accused of 
immeasurable ambition and conceit. 
Many believe that his goal is not so 
much to serve the army or the state 
as it is to be minister of defense. It is 
said that General Gromov's major in- 
terest in recent years has been at- 
tending receptions in the Kremlin 
and at vaiious foreign embassies. 

As long as the current leaders of 
the country remain in power, Gro- 
mov cannot count on a position with 
real decision-making responsibility. 
But Gromov's influence with the 
army might be pivotal in a crisis. 
Gromov could become a member of a 
post-Yeltsin government — if it con- 
sists of so-called "patriotic" forces. 
At the same time, Gromov would not 
support an extremist like Vladimir 
Zhirinovsky. 

Gen. Georgi Kondratiev was Gro- 
mov's first deputy in Afghanistan. He 
later commanded the troops in Turk- 
menistan, where he was in charge of 
settling a number of transnational 
conflicts. When he became one of 
Grachev's deputy ministers of de- 
fense in 1992, he was put in charge of 
peacekeeping missions. But his ac- 
tions in the Transcaucasus in 1992 
and 1993 in support of secessionist 
forces in Southern Ossetia and Abk- 
hazia directly contradicted the official 
policy of the Defense Ministry, which 
was aimed at forging a friendly rela- 
tionship with Georgia by recognizing 
its territorial integrity. 

Kondratiev, like Gromov, spoke out 
against Burlakov's appointment and 
against the military action in Chech- 
nya, and he was also removed from 
his position in Febiuary. 

Kondratiev has always been "poUti- 
cal" — not content with simply carry- 
ing out orders. When the time is 
right — during a crisis or a change in 
political regimes — he will undoubt- 
edly strive for a position of power, ei- 
ther in the ai'med forces or in the civil 
government. And he can bring much 



to the table: his influence in 
military circles, especially 
in the Caucasus, and his tal- 
ent in the military-political 
arts, honed by his experi- 
ence in the tangled conflicts 
of the Ti-anscaucasus. 

Last fall. Gen. Matvei 
Burlakov, the last comman- 
der of the Russian ai-my in 
Germany, was promoted to 
deputy minister by Grach- 
ev, despite widespread 
giTimbling by the officers of 
the high command and the 
press, which wrote exten- 
sively about corruiJt pi'ac- 
tices by Burlakov and the 
troops stationed in Ger- 
many. But the Burlakov 
appointment was part of 
Grachev's effoil, after the 
events of October 1993, to 
slowly distance himself 
fi'om the Afghan faction by 
bringing in leaders of the 
returning Western army. 

At about the same time, 
Grachev was involved in 
power struggles with two 
maverick regional commanders. His 
conflict with Aleksandr Lebed, the 
commander of the 14th army, was at 
first kept quiet, but it eventually got 
wide play in the media. Grachev's 
power struggle with Andrei Niko- 
laev, the commander of the border 
troops in Tajikistan, was less "noisy" 
but equally serious. That disagi'ee- 
ment concerned the operational com- 
mand of peacekeeping forces in Tajik- 
istan. In neither case was Grachev 
able to assert control. 

Gen. Aleksandr Lebed served in 
Afghanistan in 1981 and 1982. He has 
been the most politically active gen- 
eral in the Russian amny. 

In August 1991, it was Lebed who, 
acting on Grachev's orders, took up a 
position near the White House. (He 
categorically denies the rumor that 
during the coup attempt he switched 
to the side of the plotters.) 

In June 1992, Lebed assumed com- 
mand of the 14th Army, which is sta- 
tioned in the Pridnestrovie I'egion of 
the now-independent Moldova. Lebed 
has repelled efforts by Moldovan 
leaders to take control of the region, 
and he has been praised for defending 
the Russian-speaking population from 
discrimination. 



Gen. Aleksandr Lebed on Chechnya: "Russian regi- 
ments of boy-soldiers are at war with the people. And 
they are doomed." 



Lebed has fought not only with the 
leaders of Moldova, but with the civil- 
ian government of Pridnestrovie, and 
with his own command. At the same 
time, Lebed has received a gi"eat deal 
of positive publicity. He has been por- 
trayed in a series of publications and 
television pi'ograms as a patriot — 
honest, a bit ciude, but intelligent. It 
seemed as if he was considered by 
some as a potential charismatic lead- 
er in "big politics." 

When the campaign in Chechnya 
went bad, however, Lebed announced 
that he would take command of the 
troops — but only to supervise their 
withdrawal from Chechnya. This 
statement was widely viewed as nei- 
ther serious nor worthy of a military 
leader or statesman. But it was seen 
as a move by a political intriguer. 
Since then, Lebed's popularity has 
plummeted, both with the public and 
within the military. 

Gen. Andrei Nikolaev took command 
of the troops on the Tajik border in 
the fall of 1993, at a time when the 
Tajikistan-Afghanistan border was 
particularly tense. Despite Grachev's 
objections, under Nikolaev the com- 
mand of the border troops has been 
transferred to a separate department 
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that reports directly to the president 
of Russia. 

Last fall, Nikolaev was considered 
a leading candidate to replace Grach- 
ev. According to some, Yeltsin him- 
self was leaning toward his appoint- 
ment. But ramor has it that Nikolaev 
refused the appointment. 

Nikolaev is one of the most promis- 
ing military men in Russia. Given the 
right circumstances, he could end up 
in a significant political position. 
• 

D 

MJy late last summer, members of 
the "Afghan faction" had gone their 
separate ways. But Grachev's at- 
tempts to remove his former allies 
from positions of power had been 
fruitless. 

Then, with the Burlakov appoint- 
ment and the war in Chechnya, the 
straggle among the Defense Ministiy 
factions got louder, and the different 
camps came into plain view. There 
was Grachev's faction, and the Bur- 
lakov faction (supported by Grachev). 
In oppo.sition was the Afghan faction, 
led by Gromov. Then there were the 
allies of Mikhail Kolesnikov, the 
Chief of the General Staff (although 
Kolesnikov strack a neutral pose). 
There was also a group that backed 
the civilian fii-st deputy, Kokoshin. 

During the heaviest fighting in 
Chechnya in December and January, 
Grachev's position looked so shaky 
that at times his resignation seemed 



unavoidable. 

Gen. Mikhail Kolesnikov is a profes- 
sional military man who has risen 
from a tank platoon leader to chief of 
the General Staff. As Grachev's lead- 
ership lost favor during the Chechen 
conflict, the role of the General Staff 
increased dramatically. A Kolesnikov 
protege. Gen. Anatoli Kvashnin, was 
put in charge of the troops in Chech- 
nya. At one point, there was even talk 
of moving the (ieneral Staff out of the 
Defense Ministry altogether and 
putting it under the direct command 
of the president. But Kolesnikov op- 
posed the move. 

Andrei Kokoshin, a Ph.D. in histoi-y 
and a member of the Russian Acade- 
my of Sciences, is an expert in nation- 
al security and the first deputy minis- 
ter of defense. Those who favor a rad- 
ical restracturing of the amied forces 
along a Western model consider it 
vital for a civilian to hold the position 
of defense minister and they have on 
many occasions suggested Kokoshin 
for the job. His bargaining chip in the 
ministry is the personal support of 
the president. 

During the height of the crisis over 
Chechnya, the idea of a two-man 
management team to head the De- 
fense Ministry circulated in the high- 
er echelons of power in Russia. Possi- 
ble scenarios included Kokoshin as 
minister, with Kolesnikov as first 
deputy with wide powers, or Koko- 
shin as Kolesnikov's deputy on politi- 
cal issues. 



T 

K he war in Chechnya, which has 
brought so many unpleasant surpris- 
es to Russia's leaders, drastically al- 
tered the balance of power in the 
highest military echelon. The situa- 
tion forced the president to act, no 
matter how cautiously, to ehminate 
squabbling that the government 
could not afford and which threat- 
ened unacceptable consequences. 

As soon as the first significant vic- 
tories were achieved on the battle- 
field, Burlakov and Kondratiev, lead- 
ers of two of the competing factions, 
were removed from their posts. Be- 
cause of Gromov's wide influence, he 
was not dismissed but moved to an 
honorai-y position in the Ministry of 
Foreign Affairs, thus removing him 
from the military command. 

Even though the war revealed 
Grachev's incompetence, the issue of 
his replacement has been postponed 
for an indefinite period. Grachev's 
new deputies are Vladimir Churanov, 
the commander of the home front, 
and Anatoli Solomatin, the chief of 
military construction and housing. 
These appointments may indicate 
that Grachev's area of responsibility 
has been shifted to provision and 
training. 

At the same time, the influence of 
Kolesnikov, the chief of the General 
Staff, has increased dramatically. His 
protege, Anatoli Kvashnin, who was 
responsible for a turnaround in the 
military campaign in Chechnya, was 
recently appointed commander of the 
Northern Caucasus military region. 

It appears that the situation in the 
upper reaches of the Russian militaiy 
has stabilized, at least for the time 
being, and the threat of conflict 
spreading to regional military com- 
mands has been removed. Through- 
out the officer corps, most members 
demonstrated a high degree of pro- 
fessionalism during the Chechnyan 
crisis; protests against the campaign 
were not widely supported, and re- 
fusals to carry out orders — on moral 
or political grounds — were very rare. 

At the same time, the level of dis- 
content with living conditions and 
with current military policy remains 
high. This discontent guarantees fer- 
tile ground for a renewal of the old 
conflicts or the emergence of new 
ones. ■ 
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Blacklisting 
Schweitzer 



By LAWRENCE S. WITTNER 



Thanks to the recent declassification of 
key government documents, the dimen- 
sions of a bitter conflict between Dr. 
Albert Schweitzer, the famed humani- 
tarian, and the U.S. government are evident 
for the first time. 

Albert Schweitzer — distinguished musician, 
philosopher, theologian — returned in 1924 to 
the jungles of Lambarene, in French-ruled 
Gabon, where he had previously developed a 
hospital. Here, under the most difficult condi- 
tions, he worked selflessly as a physician, 
preaching his own brand of reverence for life. 
Although Schweitzer was never quite the 
saint that legend implied, millions of people 
believed he was. 

By the mid-1950s, Schweitzer stood at the 
height of his worldwide renown. In December 
1955, a Gallup poll among Americans found 
that Schweitzer was the fifth most admired 
man in the world. By the following year, his 
status had risen to fourth.' 

Naturally, poUtical leaders paid court to 
him. In January 1955, President Dwight 
Eisenhower sent greetings to Schweitzer on 
his 80th birthday. "Your spirit and work have 
been an example and inspiration to all of us," 
the president wrote in this message, which 
was also issued as a White House press re- 
lease. Secretary of State John Foster Dulles 
told Schweitzer that his "contributions to the 
peoples of the world . . . are indelibly written 
into the annals of our civilization.'"^ 

Yet, as previously classified government 
documents reveal, within just a few years 
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Schweitzer became persona non grata to U.S. 
officials, including Eisenhower and Dulles. Se- 
cretly convinced that he was an adherent of 
"the Communist line," they severed personal 
contacts with him, ordered his activities inves- 
tigated by the FBI and the CIA, orchestrated 
rebuttals to his pubHc statements, and dis- 
couraged his travel to the United States. 

A^sit to Lambarene 

This dramatic reversal began innocently 
enough in late 1956 when Norman Cousins, ed- 
itor of the Saturday Review, made plans to 
visit Schweitzer at Lambarene, carrying with 
him yet another birthday greeting from Eisen- 
hower. Behind this journey lay Schweitzer's 
London publishers and Emory Ross, a former 
missionary who headed the Schweitzer Fel- 
lowship, which subsidized the hospital at Lam- 
barene. They had convinced Cousins to fly to 
Schweitzer's jungle headquarters to see if he 
could rescue the aging missionary's unfinished 
manuscripts — parts of which hung on nails in 
his room — from the hazards of moisture, fire, 
and wandering goats. 

Cousins, though, had an additional motive 
for his journey. Appalled by the nuclear arms 
race, he had championed nuclear disarma- 
ment, as well as world government. A man 
like Albert Schweitzer, Cousins reasoned, 
might be able to convince people of the perils 
posed to human survival by nuclear weapons.' 

Visiting Schweitzer at Lambarene in Jan- 
uary 1957, Cousins initially broached the ques- 
tion of preserving the manuscripts, then 
plunged into a discussion of "existing world 
tensions in the context of . . . total destinictive 
power." Schweitzer, he explained, was one of 
the few individuals who could reach a world- 
wide audience. 
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"All my life I have carefully stayed away 
from making pronouncements on public mat- 
ters," Schweitzer responded. "I have tried to 
relate myself to the problems of all humankind 
rather than to become involved in disputes be- 
tween this or that group." Even so, as 
Schweitzer pondered the unprecedented per- 
ils of the nuclear era, as well as the gi-eat pop- 
ular renown he enjoyed, he began to waver.' 

Pausing briefly to inspect some baby goats 
bleating outside his bungalow, the doctor re- 
tui'ned to suggest that "maybe the place to 
take hold is with the matter of nuclear test- 
ing." The issues involved were not complicat- 
ed, and "the matter transcends the military in- 
terests of the testing nations. It is clearly in 
the human interest that the tests be stopped." 

Cousins had suggested that Schweitzer call 
for a meeting of government leaders, but 
Schweitzer thought this "much too complicat- 
ed." Instead, he would reach them, he later 
told Cousins with impish glee, through 
"Radio Oslo . . . the city of the Nobel Peace 
Prize!" Schweitzer had received this coveted 
award in 1952, and thereafter he remained on 
good terms with the Nobel Prize Commission 
and with Norwegian radio. Eventually, 
Schweitzer convinced the president of the 
commission, Gunnar Jahn, to read a message 
in Norwegian over Radio Oslo and to have 
English, French, German, and Russian trans- 
lations broadcast thereafter.' 

In this fashion, Schweitzer had his "Declara- 
tion of Conscience" read over Radio Oslo on 
April 2.3, 1957, and eventually broadcast in na- 
tions around the world. Pointing to the dan- 
gerous effects of radiation produced by the 
testing of nuclear weapons, Schweitzer 
warned that every additional nuclear explo- 
sion w as "a catastrophe for the human race, a 
catastrophe that must be prevented." 

To fail to consider the consequences of nu- 
clear testing "would be a folly for which hu- 
manity would have to pay a terrible price," 
Schweitzer's message entreated. "We must 
muster the insight, the seriousness, and the 
courage to leave folly and to face reality." 
World statesmen were "telling one anothei- 
again and again that they want nothing more 
than to reach an agreement to end the testing 
of atomic weapons." But why did they not 
come to an agreement? "The real reason is 
that in theii- own countries there is no public 
opinion asking for it." Conversely, "when pub- 
lic opinion has been created in the countries 
concerned and among all nations," then states- 
men would "reach an agreement to stop the 
experiments." And thus, in turn, "would be like 
the sunrays of hope which suffering hiunanity 
is longing for."' 

Schweitzer's message, broadcast in 50 na- 
tions and covered by countless newspapers. 



helped catalyze the growing public uneasiness 
about the nuclear arms race into broad-scale 

popular I'esistance. 

In Norway, some 225,000 people added their 
names to Schweitzer's declaration. In West 
Germany, the Bundestag asked the nuclear 
powers to suspend nuclear testing; soon there- 
after, both the opposition Social Democrats 
and Free Democrats initiated a tumultuous 
campaign against the deployment of nuclear 
arms in that nation. In Holland, critics of nu- 
clear testing formed an Albert Schweitzer 
Committee Against Nuclear Weapons.' In 
Great Britain, Bertrand Russell and other 
prominent intellectuals established the Cam- 
paign for Nuclear DisaiTnament. In Sweden, a 
protest campaign against nuclear weapons 
erupted and prominently featured Schweit- 
zer's wamings." 

And so it went throughout much of the 
world — including the Soviet Union where, al- 
though dissident movements could not orga- 
nize openly, prominent scientists Hke Andrei 
Sakharov, inspired by Schweitzer, secretly 
pressed the Soviet government to end nuclear 
testing.' 

American unease 

The reaction to Schweitzer's "Declaration of 
Conscience" was rather subdued in the United 

States. For reasons that remain obscure, no 
American radio station broadcast Schweitzer's 
message. The Saturday Review printed the 
declaration in full, but few other publications 
gave it much attention.'" 

Even among media that deigned to notice 
Schweitzer's statement, the response was not 
always favorable. The New York Times criti- 
cized his stand, while the New York Daili/ 
News attacked him frontally. In an editorial ti- 
tled "Pull in Your Horns, Doc," the paper pro- 
claimed itself "not impressed" by his "long- 
winded epistle." Schweitzer's message "re- 
peated the stale Communist propaganda about 
how nuclear fall-out is a fearful danger" and 
"flouted the assurances of most nuclear scien- 
tists that fall-out from test explosions at the 
cui-rent rate is not dangerous at all." The 
newspaper suggested that readers "laugh off 
this Schweitzer manifesto."" 

U.S. government officials, however, found it 
less amusing. Nuclear weapons were the core 
of the Eisenhower administration's national 
security policy. When, in 1956, Democratic 
presidential candidate Adlai Stevenson called 
for a halt to nuclear testing, Eisenhower and 
other administration officials sconifldly dis- 
missed the idea. Stopping nuclear testing, said 
Vice President Richard Nixon, would be 
"catastrophic nonsense." To compound the ad- 
ministration's problem, secret government 
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opinion polls on nuclear testing in- 
dicated overwhelming opposition 
to nuclear testing in numerous na- 
tions, including key NATO allies.'^ 

In this context, Schweitzer's 
declaration seriously exacerbated 
the administration's problems 
abroad and added to its difficulties 
at home. As Lewis Strauss, chair 
of the U.S. Atomic Energy Com- 
mission (AEC), complained to an 
AEC committee that spring, 
Schweitzer's appeal was "a body 
blow to the testing pi'ogram."' ' 

Naturally, then, from the stand- 
point of administration officials, 
everything possible had to be done 
to reduce the damaging effects of 
Schweitzer's message. Willard 
Libby, an AEC commissioner on 
whom Strauss leaned heavily 
when deaUng with nuclear critics, 
prepared a rebuttal to Schweitzer 
that attracted far more attention 
in the United States than did the 
Declaration of Conscience. Care- 
fully crafted and tactfully deferen- 
tial to Schweitzer, it contrasted 
the "exti'emely small" risks from 
atmospheric nuclear testing with 
"the temble risk of abandoning 
the defense effort which is so es- 
sential under present conditions to 
the sui-vival of the Free World."" 

Behind the scenes, the govern- 
ment response was less measured. 
In a memo to Libby dated April 
26, 1957, Everett" Holies, the 
AEC's public relations director, 
noted that Cousins had complained 
to CBS about the limited coverage 
given Schweitzer's declaration by 
the American mass media. "It is a curious co- 
incidence," Holies observed acidly, "that the 
New York Daily Worker on Friday accused 
the radio-TV networks of 'suppressing' the 
Schweitzer story." 

The memo makes it plain that the AEC 
must have played a role in CBS's decision to 
drop the issue. The network had asked if it 
could count on the AEC, including Libby, for 
cooperation if it decided to set aside time for a 
special program on the Schweitzer statement. 
Holies, however, declined to answer, stating 
only that "since Dr. Libby had made a re- 
spectful, scientific reply to Schweitzer I was 
not sure that he would want to carry on the 
matter over the air." 

Other U.S. government agencies also took 
up the Schweitzer case. That July, the CIA 
presented the State Department with copies 
of four letters Schweitzer had wTitten to Gun- 




m 



Albert Schweitzer: Nuclear tests were a "folly for which humanity would have to pay a 
terrible price." 

nar .Jahn and to Kaare Fostervoll, director of 
Radio Oslo, regarding the release of his ap- 
peal. The State Depaitment later shared these 
letters with Strauss and other AEC officials. 

Given the CIA's subsequent refu.sal to de- 
classify these letters or the accompanying 
memo, it remains unclear how the CIA ob- 
tained copies of Schweitzer's private corre- 
spondence. But Schweitzer believed that peo- 
ple — in his view, journalists — were tampering 
with his personal mail at the Lambarene post 
office. Consequently, Schweitzer advised both 
Jahn and Fostervoll to address all correspon- 
dence pertaining to his antinuclear activities 
to a member of the hospital staff.'" 

More broadcasts 

Despite the U.S. reaction, Schweitzer re- 
newed efforts to arouse the conscience of the 
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world against the aiTns race. Dismayed by the 
heightened nuclear testing of the great pow- 
ers — and by their soothing reassurances 
about radioactive fallout — Schweitzer ar- 
ranged for three additional broadcasts on 
Radio Oslo in 19;)8. Aired on the evenings of 
April 28, 29, and 30 in Norwegian, and subse- 
quently broadcast in other languages, these 
messages went further than his first. They 
called for an end to nuclear testing, nuclear 
weapons, and nuclear war. 

"At this stage we have the choice of two 
risks," Schweitzer said in the final broadcast. 
"The diu' lies in continuing tlie mad atomic 
arms race, with its danger of an unavoidable 
atomic war in the near ftiture; the other in the 
renunciation of nuclear weapons, and in the 
hope that America and the Soviet Union, and 
the peoples associated with them, will manage 
to live in peace."" 

Broadcast aroimd the world and published in 
an inexpensive format as Peace or Atomic 
War?, Schweitzer's new radio addresses inten- 
sified popular pressures for nudear disarma- 
ment. American pacifists conducted non-\aolent 
invasions of U.S. missile bases and the U.S. nu- 
dear testily zone in the Pacific. Large antinu- 
clear marches swept through Japan. A Swiss 
Movement Against Atomic Armaments orga- 
nized a massive campaign against the deploy- 
ment of nuclear arms in Switzerland."* Model- 
ing themselves on Britain's increasingly popu- 
lar and rambunctious Campaign for Nuclear 
Disarmament, nuclear disannament groups 
sprang up in New Zealand and Ireland. Gallup 
polls conducted in numerous cities outside the 
United States during May and June 1958 found 
their residents in favor of halting U.S. nudear 
testing by 64 percent to 27 percent.'" 

Most embarrassing of sdl for U.S. officials 
was the fact that, on March 31, 1958 — after 
completing a major series of nuclear tests — the 
Soviet government announced that it was sus- 
pending its nudear testing program and ui^g 
the United States and Britain to do the same. 
Given the worldwide demand for an end to nu- 
clear testing, as well as U.S. plans to conduct 
tests later that year, this was a brilliant move." 

In this context, U.S. officials viewed 
Schweitzer's radio broadcasts of late April 1958 
as particularly villainous. Obtaining copies of 
Schweitzer's address a few days in advance of 
the broadcast, the U.S. ambassador to Norway, 
Frances Willis, claimed that it "generally sup- 
ports [thej Soviet propaganda line."" 

On May 2, Dulles reported that the 
Schweitzer talks had been "i-eviewed by inter- 
ested agencies." Although it would "be unwise 
for government officials [to] answer 
Schweitzer directly," Dulles argued, private 
sdentists should "diallenge his remarks," per- 
haps in the BvJU^in ofUve Abomwa Scieniisti. 



Back in Non\-ay, the U.S. ambassador tried 
to find out if Schweitzer's broadcasts were 
ghost written. She reported May 12 that 
Schweitzer had sent Gunnar Jahn his talks "in 
manuscript form, hand-written in 'old-fash- 
ioned' GeiTnan." Apparently, then, there were 
no foreign agents at work, just the deter- 
mined, 83-year-old Schweitzer.** 

Even so, U.S. officials searched zealously for 
evidence of Communist subversion or other 
malfeasance. On May 2, just two days after the 
broadcasts conduded, Strauss had the FBI 
launch an investigation of the Schweitzer Fel- 
lowship, the U.S.-based organization that had 
raised thousands of dollars over the years to 
maintain Schweitzer's hospital at Lambar^n^. 
In three separate i-eports that must have dis- 
appointed Strauss, J. Edgai- Hoover concluded 
that the fellowship was just what it purported 
to be: a charitable organization that funded 
humanitarian work, nothing more.'''' 

Meanwhile, cognizant of Schweitzer's latest 
appeal but unaware of Washington's fierce dis- 
dain for him, the U.S. consul general in the 
Congo, James Green, reported in late May 
that he would be visiting Schweitzer in June. 
Would the State Department like him to "de- 
liver greetings" from Eisenhower or Dulles or 
"summarize current thinking" on the suspen- 
sion of nuclear testing? In response, Acting 
Secretary of State Christian Herter warned 
the diplomat that Schweitzer's artides and 
speeches had been highly critical of U.S. nu- 
clear testing and had been "closely adhering 
[to the] Communist line." 

"Your visit would probably not convince 
[the] aging Schweitzer [ofl his error and might 
provide ammunition for [a] declaration [that a] 
United States official [was] trying [to] bring 
pressure [to] bear on him." Herter therefore 
advised Green to "exercise extreme caution 
and under ... no circumstances discuss nucle- 
ar policy or disannament." Furthermore, 
there would be "no message of greeting from 
[a] high United States offidal."** 

Despite these admonitions, when Green vis- 
ited Lambar^ne in mid-June, he engaged in 
extensive discussions with Schweitzer about 
nuclear testing and nuclear weapons — discus- 
sions he justified by noting that Schweitzer in- 
troduced the subject. In these conversations, 
summarized in a five-page, single-spaced 
memo to the State Department, Green found 
Schweitzer "extraordinai-ily alert," eloquent, 
and quite sincere. When discussing the terri- 
ble effects upon nature produced by years of 
nuclear weapons explosions, tears came to the 
doctor's eyes. Green wrote. He concluded, un- 
happily, that "although the Department un- 
derstandably resents the fact . . . that Dr. 
Schweitzer is giving support to the Commu- 
nist line, it should not be conduded that Dr. 
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Schweitzer has any sympathy for Communism 
or any desire to support the Soviet Union 

against the Free World. On the contrary," 
Green argued, Schweitzer was "acting on the 
basis of deep humanitarian convictions. These 
convictions happen — unfortunately — ^to coin- 
cide with current Soviet pohcy."" 

The moratorium 

Ironically, U.S. nuclear policy was on its way 
to coinciding with Soviet policy, too. Embar- 
rassed by years of antinuclear protests, dis- 
mayed by polls showing widespread hostility 
to U.S. nuclear weapons testing, and humili- 
ated by the Soviet moratorium, U.S. officials 
shifted gears in the spring and summer of 
1968. On April 8, Eisenhower secretly sug- 
gested halting the U.S. test program, arguing 
that "continued rigidness on nuclear testing 
may well lead to [the] moral isolation of the 
United States." In July, Dulles told a British 
ofRcial that "in face of public pressure," the 
United States "would have to suspend 
tests."" 

Sensing the drift, hardliners within the ad- 

ministration met with Eisenhower on August 
12 and pleaded with him to continue under- 
ground nuclear testing. But the president re- 
sponded that world opinion could be even 
more powerful than nuclear weapons. On Au- 
gust 20, Dulles wrote British Pi-ime Minister 
Harold Macmillan that "our standing in the 
world is at a point where there is real danger 
to us in being adjudged militaristic. That dan- 
ger can have consequences as serious as the 
forgoing of some nuclear weapons knowl- 
edge." Finally, in late August, Eisenhower an- 
nounced that the United States would sus- 
pend nuclear testing as of October 31, while 
the nuclear powers negotiated an effective in- 
spection system." 

Schweitzer was overjoyed at the news. "I 
read it with deep emotion," he told Cousins. 
At last their efforts seemed crowned with suc- 
cess. "Our pact in Lambarene," Schweitzer ob- 
served with some justification, "has surely 
contributed to the feet that the powers pos- 
sessiitg atomic weapons had to give in."'" 

Remarkably, Schweitzer's emergence as a 
nuclear critic did not diminish his extraordi- 
nary pubUc prestige. In late 1958, a Gallup 
poll found that, among Americans, his status 
had risen to the third most admired man in 
the world. He retained this standing in 1959 
and I960.-'' 

Nevertheless, within the Eisenhower ad- 
ministration Schweitzer's opposition to nucle- 
ar weapon tests was not easily forgiven. At 
the outset of 1959, when a proposal surfaced 
to have Eisenhower send birthday greetings 
to the 84-year-old physician, Gen. Andrew 



Goodpaster of the White House staff vetoed 
the idea. 

Soon after, Eisenhower had to deal with a 
request from Robert Goheen, president of 
Princeton University, that Eisenhower join 
him in inviting Schweitzer to the United 
States to accept an honorary doctorate at 
Princeton. Dulles admitted to the president 
that "humanitarian reasons" made such a visit 
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desirable. "On the other hand," he remarked, 
Schweitzer was "rather undependable politi- 
cally." Dulles promised Eisenhower that he 
would have this matter "staffed" and then re- 
port back." 

The staff report, prepared by John A. Cal- 
houn, a State Department official, could hard- 
ly have been more hostile. It informed Gener- 
al Goodpaster that "as you are aware, Dr. 
Schweitzer's articles and speeches have been 
highly critical of United States nuclear test 
policy and closely adhere to the Communist 
line." Calhoun concluded that, "in view of Dr. 
Schweitzer's dubious i)olitical attitudes, the 
Depai-tment does not believe that the Presi- 
dent should join Dr. Goheen in inviting Dr. 
Schweitzer to visit this country."" 

This recommendation prevailed. A letter to 
Goheen was drafted, rejecting Eisenhower's 
participation on the basis of "articles and 
speeches" by Schweitzer that "have been 
highly critical of certain asi)ccts of U.S. poli- 
cy." Ultimately, though, the final letter, dis- 
patched by Eisenhower on March 10, avoided 
political issues entirely. Instead, it simply im- 
plied that a presidential invitation to "a for- 
eign dignitan' to accept an honorary degree in 
this country" would set a bad precedent. Al- 
though the Princeton president did send an in- 
vitation to Scliweitzer, reinforced by appeals 
from Robert Oppenheimer and Adlai Steven- 
son, Schweitzer declined. In foct, he never 
again visited the United States.^ 

Schweitzer and Kennedy 

Schweitzer had a somewhat less conflictual re- 
lationship with the new administration of -John 
F. Kennedy. Unlike Eisenhower, Kennedy 
had not borne the burden of Schweitzer's op- 
position to nuclear testing in the 1950s. 

Furthermore, in the fall of 1961, when the 
Soviet Union unilaterally broke the moratori- 
um it had begun, Schweitzer's warnings about 
the dangers of nuclear testing served adminis- 
tration policy very well. Assailing the Soviet 
resumption of nuclear testing, the new presi- 
dent, joined by British Prime Minister 
Macmillan, urged Soviet Premier Nikita 
Khrushchev to follow their lead by agreeing 
"not to conduct nuclear tests which take place 
in the atmosphere and produce radioactive 
fellout." This would "protect mankind fh)m 
the increasing hazards fi-om atmospheric iioi- 
lution and . . . contribute to the reduction of in- 
ternational tensions." 

In a speech later that month to the U.N. 
General Assembly, Kennedy said that the U.S. 
and British goveniments had proposed a ban 
on atmospheric testing "to save the human 
race from the poison of radioactive fsdlout." 
The United States, he insisted, wanted "to 



halt the spread of these terrible weapons, to 
halt the contaminations of the air, [and] to halt 
the spiraling nuclear arms race."^' U.S. offi- 
cials had ceased to describe radiation from nu- 
clear tests as harmless. 

Of course, the Kennedy-Schweitzer relation- 
ship deteriorated somewhat as the govern- 
ment announced plans to resume atmospheric 
nuclear testing. Writing to Kennedy on April 
20, 1962, Schweitzer reminded him of the dan- 
gers of radioactive fallout that would accompa- 
ny atmospheric testing. Even the purportedly 
reduced fellout of the latest U.S. weapons "will 
still cause men and women of our generation to 
receive radiation through radioactive milk, ra- 
dioactive vegetables, radioactive water, or in 
any other way. The smallest doses of radiation 
on the so sensitive cells of the reproductive or- 
gans are sufficient to cause the future misery 
in the third and fourth generations." 

Five weeks later, after the resumption of 
U.S. atmospheric nuclear testing, Kennedy re- 
sponded respectfully, if a bit tartly, in defense 
of his actions. "I can see no choice, as the man 
responsible for the future of my country and 
my people, but to take necessary steps to pro- 
tect the security position of the United 
States."'^ 

Eventually, however, Kennedy began new 
test ban negotiations that culminated in the 
summer of 1963 in the signing of the world's 
first nuclear arms control agreement — ^the 
Partial Test Ban Treaty. Here at last was the 
culmination of Schweitzer's efforts, and he re- 
acted with exultation. On August 6, he wrote 
to Kennedy that the treaty was "one of the 
greatest events, perhaps the greatest, in the 
hi.story of the world." This te.<t ban ti eaty, he 
said, "gives me hope that war with atomic 
weapons between East and West can be 
avoided." Delighted with Schweitzer's mes- 
sage, the White House staff featured it in a 
press release issued at Hyannisport. Ken- 
nedy's secretary, Evelyn Lincoli^ later ob- 
served that the arrival of Schweitzer's effa- 
sive letter created great excitement in the 
president's office and that Kennedy "was ex- 
tremely grateftil to him for his views."" 

By the summer of 1963, then, the situation 
had turned full circle. Only recently considered 
an unregenerate adherent of "the Conmnmist 
line," Schweitzer was once again regarded as a 
saintly, politically useful figure by the U.S. 
government. This reversal, of course, was not 
a result of any change in Schweitzer's opinions. 
In fact, he had been remarkably consistent in 
his critique of nuclear testing and the nuclear 
arms race. Rather, the renewed respect for 
Schweitzer among U.S. officials attested to 
how far they had shifted their position on nu- 
dear weapons under the prodding of others, in- 
duding the gentle doctor from Lambar6n4. ■ 
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The rise and fall of 
Project Chariot 

By PAUL BOYER 



The Firecracker Boys 

By Daniel T. O'Neill 
St. Martin's Press, 1994 
374 pages; $23.95 

As the nuclear arms race recedes, or 
at least mutates into new forms, we 
learn more and more about the ways 
it polluted and poisoned the streams 
of our national life — both literally and 
figuratively. Dan O'Neill's absorbing 
new book The Firecracker Boys is a 
major contribution to this ongoing 
process of historical excavation. 
O'Neill, a research associate in the 
oral history progi*am at the Universi- 
ty of Alaska-Fairbanks, recreates in 
careful detail the story of Project 
Chariot, a bizaiTe plan gestated in the 
late 1950s at Lawrence Livermore 
National LaboratorJ^ The plan called 
for the detonation of up to six ther- 
monuclear bombs at a remote point 
near Cape Thompson on Alaska's 
coast, where the Ogotoruk Creek 
flows into the Chukchi Sea. 

The initial public rationale offered 
for the plan was that the explosions 
could transform the mouth of this 
small stream into a major interna- 
tional harbor that would stimulate 
fabulous economic development, dra- 
matically illustrate the peacetime 
uses of atomic energy, and provide a 
showpiece for the Eisenhower ad- 
ministration's Project Plowshare. 

But the absurdity of the idea soon 
became apparent: The region, more 
than 100 miles north of the Arctic 
Circle, is icebound for months at a 
time, and access to the coal fields of 
the interior would have required the 
construction of prohibitively expen- 
sive rail facilities. When the hoped- 
for private investment that was a 
crucial component of the plan failed 
to materialize, a more general ratio- 
nale for Project Chariot emerged: 
that the "experiment" would advance 
nuclear knowledge, and thus in some 
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vague way promote human happi- 
ness and well-being. 

O'Neill, an engaging writer as well 
as a careful researcher, begins his ac- 
count with a description of Cape 
Thompson's history and ecology, and 
of the local Eskimo economy based on 
fishing and hunting. He then estab- 
lishes the larger context of Project 
Chariot's origins. It was the brain- 
child of the Hungarian emigre physi- 
cist Edward Teller, whose finger- 
prints criss-cross so much of our nu- 
clear history. 

A Manhattan Project veteran and 
"Father of the H-bomb," Teller in 



1952 had become head of the Law- 
rence Livermore nuclear weapons 
laboratory. In the late 1950s, as the 
hazards of radioactive fallout became 
increasingly appai*ent and a moratori- 
um on nuclear tests began. Teller 
avidly embraced Atoms for Peace. If 
nuclear detonations ostensibly de- 
signed to explore the peaceful uses of 
atomic energy could be exempted 
from a possible future test-ban agree- 
ment, covert weapons research could 
proceed as well. 

This, in turn, led Teller and his Liv- 
ermore associates to a quest for mon- 
umental engineering projects that 
could theoretically be undertaken 
only with the aid of nuclear explo- 
sions. Touting the wonders of what 
he called "geographic engineering," 
Teller joked at one news conference: 
"If your mountain is not in the right 
place, drop us a postcai-d." 

One high-visibility project that 
quickly surfaced was the idea of re- 
arranging the Panama Canal by a se- 
ries of blasts to eliminate the many 
locks, transforming the canal into a 




sea-level wateirway. Another was to 
bjrpass the Suez Canal by construct- 
ing an alternate canal across the 
Negev northward from the Gulf of 
Aqaba, wholly on Israeli territory. 
Project Chariot initially entered the 
picture as a ])reliminary step to lay 
the groundwork for these more vi- 
sionary undertakings. Despite ten- 
sions between the fi*eewheeling 
Teller and Atomic Energj' Commis- 
sion (AEC) officials back in Washing- 
ton, the AEC under Lewis Strauss 
generally backed these plans. 

The heavily publicized campaign to 
explore the "peacetime uses" of atom- 
ic energy served a broader purpose 
as well. As the Livermore scientist 
(and future defense secretary) Harold 
Brown wrote in a classified 1957 re- 
port, dramatic demonstrations of the 
engineering application of nuclear ex- 
plorions would help Americans "gain 
a more rational viewpoint" about nu- 
clear issues by countering the "phobic 
public reactions [that] have been built 
around nuclear bombs." 

Thus it was that Edward Teller, 
the quintessential nucleai*-age snake- 
oil salesman, arrived in Alaska on 
July 14, 1958, to promote Project 
Chariot. Initially, he enjoyed remark- 
able success. O'Neill documents the 
symbiotic convergence of interests 
that arose between Teller and other 
proponents of nuclear-weapons devel- 
opment, on the one hand, and local 
groups in Alaska, on the other. The 
region's politicians, m{^or newspa- 
pers, business groups, and would-be 
developers quickly fell into line. So, 
too, did the University of Alaska at 
Faurbanks and its entrepreneuruil 
president, William Ransom Wood, a 
latter-day incarnation of the bucca- 
neering "Captains of Erudition" so hi- 
lariously skewered in 1918 by Thor- 
stein Veblen in The Higher Learning 
in America. 

When university biologists called 
for studies of the environmental im- 
plications of turning Alaska into a nu- 
clear test site, and the AEC compli- 
antly agi-eed to fund those studies, 
dollar signs began to dance in the 
eyes of university ofBdals. Soon AEC 
research grants were flowing to Fair- 
banks. The total eventually was more 
than $100,000. 

Cementing its profitable link with 
the AEC, the University of Alaska in 
1959 awarded Teller an honorary de- 



gree. In his commencement address, 
Teller spoke enthusiastically of the 

"industry and progress" that Project 
Chariot would bring to Alaska, and 
added grandly (if ungrammatically): 
"Please God, that by making harbors 
here in Alaska, pei'haps near coal de- 
posits, by exporting this coal cheaper 
to Japan, the Japanese might become 
the first beneficiaries of atomic ex- 
plosions as they have been the first 
victims." 

But tensions within the university 
quickly arose. On one side were Wood 
and other administrators eager to 
maintain a lucrative relationship with 
the AEC. On the other were the field 
researchers intent on documenting 
and publicizing the potentially devas- 
tating impact of the proposed detona- 
tions on the Cape Thompson ecosys- 
tem and on the livelihood of the local 
Eskimos. O'Neill records in ample de- 
tail the academic infighting that en- 
sued as university officials pressured 
researchers to ntodify their findings; 
censored and rewrote rejDorts; and 
eventually forced out two university 
staff members who refused to kow- 
tow, William 0. Pruitt and Leslie 
Viereck. 

Shabby as it is, the story will hard- 
ly shock anyone familiar with acade- 
mic politics and the ways of universi- 
ty administrators. But unlike many 
such tales, The Firecracker Boys has 
a qualified happy ending. Pruitt and 
Viereck, the troublesome researchers 
who lost their jobs, not only pursued 
productive careers elsewhere des]iite 
attempted blacklisting by the AEC, 
but in 1993 both retunied to the Uni- 
versity of Alaska-Fairbanks to re- 
ceive honorarj' degi-ees. Faculty 
members with long memories initiat- 
ed this belated effort to right an old 
wrong— and they overrode efforts by 
administrators to substitute bland 
generalities in the degree citations 
for an explicit acknowledgment of the 
events that occurred nearly 80 years 
before. 

On a larger canvas, the happy end- 
ing also includes the fact that Project 
Chariot quietly expired, done in by its 
own inherent flaws, by shifting politi- 
cal winds in Washington, and by an 
increasingly articulate and confident 
local opposition. Slowly, but with 
growing effectiveness, some Alaskans 
began to i)rotest and to mobilize. The 
Eskimos of Point Hope, a settlement 



some 30 miles north of the proposed 
detonation site, displayed sophistica- 
tion, worldly knowledge, and media 
savvy that repeatedly flummoxed pa- 
tronizing AEC ofSdals. (At one meet- 
ing, an AEC spokesman, facing ques- 
tions far beyond his depth, made a se- 
ries of patently false assertions — all 
captured on tape by the Point Hope 
residents.) 

As the environmental researchers, 
working under rigorous conditions in 
a frigid Arctic setting, painstakingly 
compiled and publicized their data de- 
spite the efforts of University of 
Alaska administrators to muzzle 
them, the national media eventually 
began to pay attention. Stories ap- 
peared in the Neir York Titnes, Out- 
door Life, Harper's, the Christian 
Science Monitor, The Bulletin of the 
Atomic Scientists (December 1961), 
and many other publications. 

Advocacy gi-oui)s from the Sierra 
Club to the Association on American 
Indian Affidrs became involved. In 
St. Louis. BaiTv Commoner's Com- 
mittee for Nuclear Information 
spread word of the danger. And with 
the election of John F. Kennedy in 
November 1960, the political climate 
in Wa.shington turned distinctly chilly 
toward Teller and his allies. Interior 
Secretary Stewart Udall forcefully 
intervened, making clear that in his 
view Project Chariot would violate 
longstanding Eskimo land rights. 

By 1962, the AEC and Livermore 
offidals were looking for ways to qui- 
etly scuttle the $4 million project that 
had become a public-relations alba- 
tross. That August, Livermore lame- 
ly announced that since other tests 
had provided the information they 
had hoijcd to glean from the Alaska 
blasts, Project Chaiiot would be 
"held in abeyance." Despite the qual- 
ified nature of the statement, oppo- 
nents rightly celebrated: The scheme 
was dead. 

The author's exemplary case study 
of the politics of nuclear-weapons 
testing in the late 195fls and early 
1960s illustrates some central fea- 
tures of this bleak era in America's 
Cold War history. For example, 
O'Neill amply documents the duplici- 
ty of the AEC and Livermore offi- 
cials. In public statements they insist- 
ed that every effort would be made to 
keei5 the radioactive fallout from Pro- 
ject Chariot to a minimum, and to 
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time the detonations so that the ra- 
dioactive debris would drift seaward 
rather than onto the land. 

But internal documents O'Neill un- 
covered make clear that one purpose 
of the test was to study the effects of 
radiation on the ecosystem of the tun- 
dra — implicitly including the human 
population. When a Livermore study 
group in 1961 explored the possibility 
of reducing the yield of the detona- 
tions, for example, one disadvantage 
they listed was that smaller explo- 
sions would reduce radioactive fall- 
out, thus diminishing the usefulness 
of the experiment. 

O'Neill also documents the way the 
AEC manipulated research grants to 
achieve the results it wanted. When 
AEC-funded biologists, botanists, 
and geographers working on the site 
produced draft reports that under- 
scored the environmental dangers 
and uncertainties of Project Chariot, 
the AEC threatened to withhold pay- 
ments to the University of Alaska 
until "satisfactory" results were 
forthcoming, rousing consternation in 
President Wood's office. 

Behind the pose of supporting unbi- 
ased scientific research on the pro- 
ject's ecological impact, AEC/Liver- 
more ofBdals from the start focused 
mainly on public relations, as they 
subtly and not-so-subtly pressured 
scientists to produce reassuring stud- 
ies that would allay public fears and 
dear the way for ti^ test. O^eill 
makes dear how readily university 



administrators, concerned primarily 
with maintaining the flow of research 
dollars to their campus, collaborated 
in this process. 

The Firecracker Boys also reveals 
that the attempts at PR manipulation 
and cover-up continued long after 
Project Chariot was all-but-forgotten. 
Edward Teller, the Energizer Bunny 
of America's nuclear-weapons pro- 
gram, became so enraged by O'Neill's 
questions in their interview for the 
book that, according to O'Neill, he 
halted the session, berated O'Neill 
with a stream of vituperative invec- 
tive, and melodramatically tore up 
the release form he had earlier 
signed. 

The CIA also stonewalled O'Neill, 
refusing his Freedom of Information 
Act request for its file on one of the 
young sdentists who had been most 
critical of Project Chariot, geograph- 
er Don Foote, even though Foote 
died in 1969 following an automobile 
accident. (Apparently, as in the 
Karen Silkwood case, some of Foote's 
friends found his death suspicious, 
but O'Neill — ^invariably balanced and 
judidous— does not endorse conspira- 
cy theories in the case.) 

And his story has a disturbing 
coda. O'Neill's research in the Liver- 
more records turned up the fact that 
in August 1962, even as Project Char- 
iot was expiring, government scien- 
tists working under contract with the 
AEC secretly brought to the pro- 
posed test site on Ogotoruk Creek 



43.5 pounds of highly radioactive sand 
from a nuclear test condud^d in 
Nevada earlier that summer, ^ley 
placed this material at varioiffi sites 
along the creek "to determine the ex- 
tent to which water passing through 
iri'adiatecl soil would dissolve the fall- 
out radionuclides and transport them 
to aquifers, streams and ponds." 

After the experiment, the scien- 
tists gathered some 15,000 ]5oiiii<Is of 
contaminated soil into a low mound, 
bulldozed uneontaminated soil over 
it, and quietly departed without post- 
ing a warning or informing local offi- 
cials of what they had done. O'Neill's 
1992 revelation of this long-sup- 
pressed episode led to a wave of fear 
and anger among the long-suffering 
Eskimos of Point Hope, some of 
whom drew a link between the ex- 
periment and the high rate of canco* 
deaths in their community. (Public- 
health experts believe that diet, dga- 
rette smoking, and other non-radio- 
logical factors are the more likely 
causes — but the people of Point Hope 
have a well developed skepticism to- 
vrard experts.) 

Apart from stonewalling by the 
CIA and Teller, O'Neill faced other 
roadblocks in getting his story out. 
He initially planned to produce a pro- 
gram about Project Chariot for Alas- 
ka pubUc television, which is based at 
the University of Alaska-Fairbanks. 
Although he secured funding from 
the Alaska Humanities Fomm, Alas- 
ka pubhc-TV officials got cold feet 
and canceled the project. It might 
jeopardize their funding, they feared, 
by alienating university bureaucrats 
and especially ex-president Wood, 
still a formidable figure on the local 
scene. Like the environmental re- 
searchers he writes about, O'Neill has 
shown considerable persistence, inge- 
nuity, and courage in telling a story 
that influential individuals and insti- 
tutions would rather keep quiet. 

O'Neill documents in illuminating 
detail the process by which that elu- 
sive phenomenon, "grassroots pro- 
test," actually arises and is mobilized. 
He recreates the texture and feel of 
tense meetings in the crowded Point 
Hope town hall, of biologists and geo- 
graphers slowly coming together to 
oppose the juggernaut of powerful in- 
terests behind Project Chariot, and of 
the process by which the issue was 
picked up and publicized by the na- 
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tional media. (An Episcopal priest in 
Point Hope with good contacts among 
the East Coast elite played an impor- 
tant role.) 

The book also shows how this 
seemingly isolated episode con- 
tributed significantly to the emer- 
gence of a larger environmental con- 
sciousness in Alaska and beyond, and 
to a broader awareness among Alas- 
ka's Native American population of 
their legal rights and the need to 
stand up for those rights. When the 
Alaskan press proved supine and un- 
critical in its enthusiasm for Project 
Chariot, for example, the Eskimos of 
Point Hope took steps to launch their 
own newspaper, the Tundra Times. 

The Firecracker Boi/s rests on solid 
research. O'Neill accumulated a mas- 
sive archive of print materiai mi un- 
published records, and he conducted 
oral-history interviews with many of 
the surviving participants. Though 
his own sympathies are clear, he 
makes every effort to present fairly 
the motivations and actions of all par- 
ticipants, even those whose behavior 
seems most indefensible. 

This book, in short, is an important 
addition to a growing shelf of case 
studies that pi-esent a disturtnng pic- 
ture of the way government authori- 
ties, under the justification of defend- 
ing the nation against "the Soviet 
threat," seriously damaged the fabric 
of American democracy. Books such 
as this remind us of the manifold dan- 
gers that arise when scientific hubris, 
ideological compulsions, governmen- 
tal power, and public-relations manip- 
ulation converge behind misconceived 
"projects" that in retrospect are pro- 
foundly dangerous to the public weal. 

Of course, as historian Alan Brink- 
ley has reminded us, we must guard 



against the populist fallacy of assum- 
ing that "the people" are invariably 
wiser than those in positions of power 
and influence. But as one surveys the 
half-century history of U.S. nuclear- 
weapon research and testing, one can 
hardly avoid the conclusion that time 
and again it was "the people," or at 
least local groups of politically atten- 
tive citizens, who proved wiser and 
more responsible than the experts. ■ 



Paul Boyer, the Merle Curti Profes- 
sor of History at the University of 
Wisconsin-Madison, is the author of 
By the Bomb's Early Light: Ameri- 
can Thought and Culture at the 
Dawn of Attmiic Age (reissued in 
19H). 



No thanks to 
Reagan 

The Great Transition: American- 
Soviet Relations and the End of 
the Cold War 
By Raymond L. Garthoff 
Brookings Institution, 1994 
834 pages; $44.95 



WALTER C.UHLER 



Raymond Garthoff, a senior fellow at 
the Brookings Institution, has writ- 
ten the definitive study of American- 
Soviet relations during the 1980s. It 
blames President Reagan and the 
ideologues in his administration for 
the deterioration of relations during 
his first term, and credits their un- 
precedented military expenditures 
for little more than contributing 



"mightily to the mountain of national 
debt." The Great Transition quite ac- 
curately credits the bold, visionary 
policies of Mikhail Gorbachev for ter- 
minating the arms race and ending 
the Cold War. Garthoff s exhaustive 
support for such conclusions renders 
them nearly incontrovertible. 

Although Garthoff reserves his 
severest criticism for the ideologues 
on Reagan's security team — especial- 
ly Caspar Weinberger, who the au- 
thor asserts 'Svas unabashedly selec- 
tive with the 'facts'" — one of the 
most revealing events of the early 
years of Reagan's presidency con- 
cerned the comparatively moderate 
Secretary of State, Alexander Haig. 
Haig was puzzled to learn that his 
public denunciations of the Soviet 
Union's support for terrorism were 
not supported by the data gathered 
by U.S. intelligence agencies. He had, 
after all, read advance proofs of Clair 
Sterling's book. The Terror Network^ 
and received confirmation firom neo- 
conservative Michael Ledeen that the 
Soviet Union sponsored terror 
around the world. 

When the matter was investigated, 
Haig and CIA Director William 
Casey discovered that the CIA had 
supplied "concocted misinformation" 
to Sterling. Haig, Steriing, and pre- 
sumably many Americans were 
duped by this CIA disinformation. 
Worse still, in an early draft of the 
new intelligence estimate requested 
by Haig, the CIA actually had con- 
cluded that "the Soviets have op- 
posed international terrorist activity 
in pubHc and, in private, have urged 
their own clients to avoid its use." 
That uncongenial assessment did 
not, however, find its way into the 
estimate ultimately approved by the 
Reagan administration. Instead, an 
assessment more in keeping with its 
preconceived Cold Warrior ideology 
became the official one. 

In other instances, assertions as ou- 
trageous as Haig's were based upon 
exaggerated intelligence estimates, 
few of which were publicly corrected 
even after they had generated the de- 
sired appropriations for specific 
weapons. It was Reagan's "notorious 
disregard of concrete facts" that fos- 
tered an atmosphere in wliich virtual- 
ly anything could be said, provided it 
was ideologically correct. As America 
would soon learn — with Oliver North, 
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Elliot Abrams, and the Iran-contra 
scandal — viitually anything could be 
done in the name of Cold War nation- 
al security. These matters are of no 
small importance, given that Reagan 
accused the Soviet Union of reserv- 
ing "unto themselves the right to 
commit any crime, to lie, to cheat" to 
achieve their objectives. 

Although the irresponsible rhetoric 
did persuade Americans to accept 
massive defense expenditures, Gart- 
hoff searches in vain for any positive 
impact on the Soviet gerontocracy. 
He concludes that, during the last two 
years of Leonid Brezhnev's rule 
(1981-82), the Soviets gi-adually shift- 
ed from a wait-and-see attitude to one 
that found Brezhnev engaging in an 
extraordinary meeting on October 27, 

1982, to mollify his military establish- 
ment. The latter's public criticism of 
Brezhnev's inadequate defense ex- 
penditures and policies caused a crisis 
in militai">'-civil relations. 

Brezhnev had slowed the growth of 
defense spending years before Rea- 
gan became president. As Garthoff 
notes, "Soviet defense outlays had 
fallen from the 4 to 5 percent a year 
real increases of the early 1970s to an 
average 2 percent increase [from 
1976 to 1981]." Soviet procurement of 
weapons wa.-^ virtually flat during this 
period. When this information was 
provided to Reagan's security staff in 

1983, however, they simply ignored it 
and moved on to other justifications 
for defense spending. 

Despite Yuri Andropov's slight re- 
treat firom his predecessor's increas- 



ingly hard line, tension reached its 
peak during 1983. Reagan's "evil em- 
pire" and "Star Wars" speeches in 
March were but mere code words, in 
the Soviet mind, for imperialistic and 
nuclear first-strike aspirations. Dur- 
ing 1983, Soviet intelligence agents 
operating in the United States and 
Western Europe, who had been 
placed on e.xtraordinary alert (Oper- 
ation RYAN) from May 1981 until 
late 1984 for indications of an Ameri- 
can nuclear attack, were being ar- 
rested and expelled in droves. On 
August 31, a Soviet fighter intention- 
ally downed Korean Air Lines flight 
007 — thinking it was an American 
miUtary reconnaissance plane — when 
it entered Soviet airspace. All of the 
269 passengers perished. 

In late September, Andropov is- 
sued a sobering statement accusing 
the "current U.S. administration" of 
constituting "a serious threat to 
peace." In October the United States 
invaded Grenada. In November it 
took part in a NATO exercise (Able 
Archer 83) which prompted the 
Moscow KGB "Centei^' to issue flash 
telegrams calling foi- information 
about an imminent nuclear attack on 
the Soviet Union. This matter 
sobered Reagan and "contributed to 
his desire for face-to-face contact with 
Soviet leaders." By the end of the 
year, the Soviets had walked out of 
negotiations on Intermediate-Range 
Nuclear Forces (INF) and Strategic 
Arms Reduction treaties. 

President Reagan's rhetoric and 
expenditures were strikingly unable 



to force concessions from three suc- 
cessive gerontocrats (Brezhnev, An- 
dropov, and Chernenko). Garthoff 
even questions whether Reagan actu- 
ally achieved a military buildup or 
merely produced a "major increase in 
miUtary expenditures" — ^as was cer- 
tainly the case with Star Wars. 

In any case, "the Soviet leaders did 
not change their military effort to 
match it; indeed they continued a 
lower level of military buildup, which 
an intelligence reassessment in 1983 
showed had begun in 1975-76." The 
author continues: "There was a mod- 
est increase from 1985 through 1988 
[which, nevertheless] . . . remained 
far below the Soviet rate of buildup 
before 1976." So much, then, for the 
interpretation that credits the Rea- 
gan administration for bankrupting 
the Soviet Union. 

While Reagan continued in this rut, 
a much younger Mikhail Gorbachev 
was struck by the exorbitant cost and 
decreased security that accompanied 
the militarization of relations. In 
power less than a year when the 27th 
Congress of the Soviet Communist 
Party met in February 1986, Gor- 
bachev already was denying "that 
any country could find security in mil- 
itary i^ower, either for defense or de- 
terrence. Security . . . could only be 
found through political means, and 
only on a mutual basis." Even today 
these ideas sound revolutionary, if 
not Utopian. But Gorbachev's bold 
leadership brought them to fruition — 
and ended the Cold War. 

President Reagan and most Amer- 
icans, however, preferred to believe 
that America's military power had 
compelled Gorbachev to make conces- 
sions, even after Gorbachev repeat- 
edly took "the initiative to go beyond 
American positions, to make greater 
sacrifices of Soviet military advan- 
tages than those called for by the 
United States, both in unilateral ac- 
tions and in pushing the United 
States to go further in negotiations." 

In reality, Gorbachev's new think- 
ing had to overcome the "obsolete 
zero-sum negotiating mode" of the 
Americans. "Rather than facilitating 
Gorbachev's revolution by coopera- 
tion, the Reagan and Bush adminis- 
trations made the task more difficult 
by such tactics, before eventually 
welcoming the result they had want- 
ed but had done so little to bring 
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about." With that conckision, Gart- 
hoffs exemplary scholarship places 
the credit for ending the arms race 

and Cold War where it belongs. ■ 



WiUter C. Uhler is chief of financial 
senrices at the Defense Contract 
Management Area Operatione in 
PMUtdelplaa, 



Freezing jet 
fighters 

The Arms Production Dilemma: 
Contraction and Restraint in the 
Worid Combat Aircraft Industry 
Randall Forsberg, ed. 

MIT Press, 1994 
300 pages; $39.95 



MARKS.STERNMAN 



Having helped turn back the nuclear 
buildup through the nuclear-weapons 
fireeze in the 19808, Randall Fors- 
berg, executive director of the Insti- 
tute for Defense and Disarmament 
Studies (IDDS), seeks a slowdown in 
the international trade in combat air- 
craft. The brunt of The Arms Pro- 
duction Diletnina explores aircraft 
production in Russia, the United 
States, Britain, Italy, Grermany, 
France, and Sweden. Seventeen 
scholars scrutinize the relevant 
strategies and statistics of their own 
nations. Thirty tables, many drawn 
firom the IDDS Almanac 1994, pro- 
vide ample documentation. 

The book opens with a provocative 
introduction by Forsberg, who points 
out two often-ignored aspects of arms 
sales: that they hai*m rather than en- 
hance the seller's security: and, in 
doing so, they perpetuate the need 
for further damaging sales. In Iraq, 
Somalia, and Panama, U.S. soldiers 
faced U.S. weapons and military tech- 
nologies in the arsenals of their ad- 
versaries. Forsberg asserts that 
weapons-producing nations could 
avoid rejieating these mistakes by 
simply cooling off production and not 
selling arms to seemingly friendly na- 
tions that could become enemies. 

Military planners, however, fear 
that shutting- down production lines 
might leave nations vulnerable to 



unanticipated conflicts and sudden 
technological advances. Forsberg 
tries to avoid this familiar dilemma 
by suggesting that those who close 
down military facilities "could store 
information concerning production 
specifications and techniques in com- 
puter databases and on videotapes, 
earmark converted plants for poten- 
tial future use, and establish an indus- 
trial reserve corps to maintain spe- 
cialized skills." 

The creativity of these ideas would 
give little comfort to the cai'eer bu- 
reaucrat who would have to imple- 
ment them. Forsberg's focus is on 
combat aircraft, not economic conver- 
sion, but these broad thoughts hardly 
constitute a convincing argument for 
something as politically impalatable 
as freezing production lines. 

Another section pi'ovidcs unique 
insight into the thinking of the Russ- 
ian military. Unfortunately but un- 
derstandably, the analysts who wrote 
the chapter on Russian air strategy 
and production chose to remain ano- 
nymous. The rapid changes within 
the Russian military and the country 
itself make it impossible to ascertain 
this commentary's reliability. Never- 
theless, the depth of information 
about the Russian air force and its 
tactics will no doubt appeal to special- 
ists and planners who feel that Russia 
is still a potential threat to interna- 
tional stability. 

In spite of the many differences 
among the seven major aircraft-pro- 
ducing nations, several common mo- 
ti& are apparent. These patterns lend 
credence to Forsberg's optimism for 
the woi'ldwide conti'ol of combat air- 
craft; on the other hand, these simi- 
larities no doubt derive from the com- 
mon hunger to sell as many weapons 
as swiftly as jjossible. 

For example, Sergei Kortunov of 
the Russian Foreign Ministry writes, 
'Russia's advantages ... are the ad- 
vanced technology of its aircraft, its 
low prices, the possibility of barter 
deals, and the possibility that it will 
transfer arms to areas that are 'sensi- 
tive* to the West — countries such as 
China, Iran, and possibly India." A 
forthright U.S. official could easily 
have made a mirror-image statement 
about the United States regarding 
U.S. offset packages and sales to Tai- 
wan, Saudi Ai-abia, and possibly Pak- 
istan. Sadly, the sell-first, worry-later 



mode of arms deals is universal, mak- 
ing the ideas advanced in Tlie Arms 
Prodv£tion Dilemma all the more 
vital — ^but, perhaps, impractical. 

While impressive in breadth, the 
book at times portrays the world it 
wishes for rather than the world that 
is. Of course, as Kortunov claims, 
"Russia should also adopt a reason- 
able attitude toward the aims trade," 
but what evidence is there to indicate 
that this might happen? 

In one chapter, three British re- 
searchers argue that diplomatic ini- 
tiatives will likely limit arms sales to 
dictators — a claim disappointingly at 
odds with the attitudes of most 
American analysts, as well as the sev- 
eral British analysts with whom I 
met in 1994. Doubtless, the combat 
aircraft market will shrink; IDDS 
guesses that worldwide ex])orts will 
decUne by more than half during this 
decade. But with this shrinkage al- 
ready taking ]ilace. government lead- 
ers may not be politically inclined to 
take the blame for closing off the 
market entirely. Ideally, analysts 
must do more than demonstrate why 
something should happen: tliey must 
also show what practical political mo- 
tivations might effect the change. 

The nuclear freeze succeeded be- 
cause it sparked a broad-based grass- 
roots movement and addressed the 
security concerns of the major pow- 
ers. But the talks on limiting conven- 
tional arms after the Persian Gulf 
War faded when the short-term polit- 
ical need to sustain jobs through arms 
sales tqppeared more c(Hnpelling than 
the deadly effect these arms sales had 
in the war. Today, theiv seems to be 
no support for limiting combat air- 
craft exports. 

In the current U.S. ])olitical envi- 
ronment, where political parties try 
to outdo one another in their hawk- 
ishness and the fate of a treaty as 
sensible as the Chemical Weapons 
Convention remains uncertain, the 
ideas of Forsberg and her colleagues 
appear impractical. But The Arms 
Production Dilemma is just the be- 
ginning of a multi-year project known 
as the Intei'national Fightei' Study 
(IFS), which may in the futm*e find a 
more receptive political climate. ■ 



Mark S. Stemman is development di- 
rector for National Security News 
Service in Washington, D.C. 
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(contfrom page S) 
light direction by removing a U.S. 
proposal that would have allowed 
states to step out of the treaty after 
ten years to conduct additional tests. 
Witii continued leadership from the 
United States and Russia, a five- 
power agreement that a CTB would 
prohibit all future nuclear explosions 
might be possible by the time the 
NPT extension conference concludes 
in mid-May. 

More good news for the NPT would 
result if negotiations on a treaty end- 
ing the production of fissfle material 
could begin soon. With agreement on 
a negotiating mandate in sight, these 
talks could be launched in the Confer- 
ence on Disarmament in Geneva some 
time this spring. 

Agreement among the five not to 
use nuclear weapons against states 
abjuring them would be hailed as an 
important additional step, satisfying a 
key demand of leading non-aligned 
states such as Nigeria and Egypt. 

Above all, stronger efforts to as- 
sure prompt ratification of START II 
by the U.S. Senate and the Russian 
Duma is also urgently needed to se- 
cure wide support for the NPTs in- 
definite renewal. To that end, we 
urge stronger efforts in both coun- 
tries, including discnssions between 
key members of the Senate and the 
Duma on the significance of the 
treaty and the opportunity it affords 
for fiuther steps toward nuclear dis- 
armament. Sustained leadership by 
Presidents Clinton and Yeltsin could 
help to bring these arms control steps 
about 

There is little blocking progress on 
these issues other than politics. In the 
United States, a recent poll spon- 
sored by the W. Alton Jones Founda- 
tion indicates that more than 80 per- 
cent of the American people support 
much more ambitious nuclear arms 
control measures than those so far 
pursued by the Clinton administra- 
tion. A similar poll in Russia would 
likely produce similar results, partic- 
ularly after the domestic criticism of 
the war in Chechnya. 

By moving forward now to further 
de-emphasize and downsize our nu- 
clear arsenals, the United States and 
Russia could not only help to make a 
permanent extension of the NPT pos- 
sible, they could also strengthen the 
only global instrument that registers 



the international community's deter- 
mination to reduce and ultimately 
eliminate the risks that nuclear 
weapons pose to all nations. 

George Bun ii 
Center for International Security 
and Arms Control 
Stanfbrd, Califin^ 

Roland M. Timerbaev 
Monterey Institute 
of International Studies 
Monterey, California 

Indefinite 

extension, no 

In the agreement known as the 
Washington Declaration of Novem- 
ber 15, 1945, issued three months 
afber the atomic bombing of Hiroshi- 
ma and Nagasaki, the president of 
the United States and the prime min- 
isters of Britain and Canada stated: 

"We recognize that the application 
of recent scientific discoveries to the 
methods and practice of war has 
placed at the disposal of mankind 
means of destruction hitherto un- 
known, against which there can be no 
adequate mihtary defense and in the 
emplt^ment ttf which no sin^e nation 
can, in fact, have a monopoly." 

Those leaders foresaw that a nu- 
clear monopoly would lead to a dan- 
gerous imbalance in international re- 
lations between nuclear-weapons 
haves and have-nots. 

British philosopher Bertrand Rus- 
sell and Japanese physicist Hideki 
Yukawa asserted that nuclear weap- 
ons, as potential destroyers of human- 
kind, are an absohite evil. No stretch 
of moral relativism can justify keep- 
ing these weapons of mass destruc- 
tion, even for the purpose of nuclear 
deterrence. 

The Nudear Non-Proliferation 
Treaty (NPT), however, has legit- 
imized a monopoly of nuclear arms by 
those states that acquired them be- 
fore the NPT went into force on 
March 5, 1970. The NPT is further 
flawed because it promotes two fun- 
damentally contradictory poUcies: 
first, to suppress the spread of nu- 
clear weapons to other, non-nuclear 
weapon states; and, second, to pro- 
mote the development of nuclear 
power plants worldwide. By promot- 



ing nuclear energy, the NPT dissemi- 
nates the technical know-how for nu- 
clear fission and encourages the accu- 
mulation of Plutonium, a key weapons 
ingi'edient, as a byproduct. 

Today, advocates of an indefinite 
extension of the NPT ndse f^ars tiiat, 
without the guiding hand of the gi'eat 
powers, the post-Cold War world 
could collapse into a state of anarchy 
out of which irresponsible outlaw 
states might emerge. But the author- 
ity of the NPT regime, which consists 
exclusively of five permanent mem- 
bers of the U.N. Security Council, is 
based on the outcome of a war fought 
a half-century ago. This anachronism 
is reminiscent of the silliness of the 
Holy Alliance of European monar- 
chies in the nineteenth century. 

The NPT extension conference now 
under way in New York will debate 
whether the treaty shall continue in 
force indefinitely or will be extended 
for an additional fixed period. 

In my opinion, the NPT should not 
be indefinite^ extended. A series of 
fixed periods would force the nuclear 
weapon states to make specific 
pledges toward nuclear arms reduc- 
tion and eventual elimination. An ur- 
gent issue foi' the review conference 
is to determine the specific duration 
of each fixed period. 

The unprecedented develo]5ment of 
science and technology has radically 
changed the nature of warfare and 
challenges the traditional assumption 
that military force is the ultimate 
means of resolving political conflicts. 

Even before the first nuclear test 
explosion on July 16, 1945, at Alam- 
ogordo. New Mexico, nuclear physi- 
cists around the woi'kl — and I was 
among that generation of scientists — 
knew quite well the disastrous efiiects 
that nuclear weapons promised. Over 
the coming months, we must not re- 
main silent. 

Toshiyuki Toyoda 
BulMm Sponsor 
Tokyo, Japan 

The Cold War- 
made in U.S.A. 

I was so startled by a line in Mike 
Moore's November/December Edi- 
tor's Note ("And it fully disabuses 
one of any lingering notion, promoted 



68 The Bulletin of the Atomic Scientists 



t 



Copyrighted material 



by some historians, that the Cold 
War was largely the invention of 

Winston ("hurchill and Harry S. Tru- 
man. The Iron Curtain was real, and 
it was emplaced just where Old Joe 
wanted it"), that I followed his sug- 
gestion and read David Holloway's 
Stalin and the Bomb as well as 
Melvyn Leffler's A PrepoTiderance of 
Power. I also read a recent biogi*aphy 
of Allen Dulles, Geiitlemaii Spi/. by P. 
Grose; A J .P. Taylor's History of 
Enghmd IBU-iS; Churchill, by his 
doctor. Lord Moran; and Churchill's 
Triumph and Tragedy. 

I still have no doubt that Moore's 
note is exactly backwards. The Dulles 
brothers — ^AUen and John Foster — 
openly advocated war against the So- 
viets. Nor can I forget my owti experi- 
ences with the hostility showed by 
Western governments toward peace 
movements or efforts to have non-ide- 
ological contacts with fellow scientists. 

Churchill often faced both ways — 
and he was a great re-writer of history, 
especially of Balkan jiolicy. He ap-eed 
with Stalin on the spheres <il' influence 
in the Balkans and sought other apgm- 
tuniUes for compromise and s^ree- 
ment, which were frustrated by the 
United States. The most charitable 
explanation for his "Iron Curtain" 
speech in Fulton, Missouri, is that he 
feared the United States might re- 
lapse into isolationism, leaving Eu- 
rope in great economic difficulty. 

But the main blame for the Cold 
War most rest on the United States, 
especially on Truman and the Dulles 
brothers for breaches of the Tehran, 
Yalta, and Potsdam agreements, and 
for insisting on measures that forced 
the division of Germany. 

.kuiies H. Bradley 
Wallingford, Pennsylvania 

In England, they're 
dumps 

A letter in the Januaiy/February 
Bulletin claims that to use the word 
"dump" for disposal of low-level nu- 
clear waste is inaccurate, and that all 
w-aste is "carefully guarded, and all 
plans to date are to place it in safe 
repositories, not in diunps." 

That may be so in the United | 
States, but in Britain the situation is S 
somewhat different. 2 



According to the Department of 
the Environment, permits "may be is- 
sued by Her Majesty's Inspectorate 
of Pollution for the burial of some 
low-level radioactive waste at local 
authority or piivately oiierated land- 
fill sites, provided they have good 
containment characteristics." 

Problems resulting from limited 
dumping of radioactive waste on 
landfill sites include a twenty-fold in- 
crease in local tritium contamination 
fai the Bristol area in 1992-93. Many 
other incidences of contamination 
may be unrecorded, since the inspec- 
tors take leachate samples only once 
a year and local authorities may not 
be told the results. 

At present there are local-au- 
thoiity-controlled waste sites li- 
censed to take low-level waste in 
England, but if proposed legislation 
goes through Parliament, dumping 
will be extended to any waste site 
with "suitable clay geology." 

There are also proposals to "enable 
Central Government to direct Local 
Authority waste disposal companies 
and private landfill operators to ac- 
cept appropriate low level radioactive 
waste on reftise tips and private land- 
fill sites." This legislation is ajjjjai'ent- 
ly necessai-y because the govemment 
fears that radioactive waste may be 
refused as a result of "vocal opposi- 
tion from local pressure gi'oups." 

This situation is one more example 
of the British government's sloppy 
management of nuclear matters 
which the Campaign for Nuclear Dis- 
ai-mament is working to expose and 
rectify— from massive overspending 




"It looks good ... a little too good." 



on the Trident program to nuclear 

convoy accidents on Britain's roads; 

fi"om hypocrisy on nuclear disarma- 
ment as obUgated by the Nuclear 
Non-Proliferation Treaty, to ignoring 

international concerns over the prolif- 
eration implications of the THORP 
reprocessing plant. 

Janet Bloomfield 
London, England 

Two views 

In "Siemens Steps Into the Breach," 
(January/Pehruary Bulletin), Mark 
Hibbs quotes a "representative of the 
Frankfiirt Peace Research Institute 
[FPRI]" as saying, "Germany is now 
a fully sovereign country. Why 
shouldn't we get the Russian plutoni- 
um to make MOX [mixed oxide] fuel 
in Germany?" But no I'ejjresentative 
of the FPRI would link the fact of 
German sovereignty to the idea of 
using German MOX technology to 
dispose of weapons plutonium. 

Hibbs apparently mixed tw-o sepa- 
rate remarks I made some months 
ago. On one occasion, 1 explained to 
him that Germany renounced weap- 
ons of mass destruction as part of the 
2+4 treaty, which recognizes German 
sovereignty. Because that treaty is of 
indefinite dui"ition. he should not 
worry about future German nuclear 
weapons. 

On another occasion I said that the 
idea of using existing MOX technolo- 
gy- to disjwse of weapons plutonium is 
at least worth a cai'eful examination. 
It mig^t even bring an end to further 
reprocessing of civilian plutonium. 

Annette Sckaper 
Frankfbrt, Germany 

Mark Hibbs responds: There was no 

mixup. At issue is a single conversa- 
tion I had with Annette Schaper in 
Minsk on October 6, 1994, not as 
Schaper claims, two separate discus- 
sions. On October 6, Schajier's defense 
of the Russian-]jIutonium-to-Germany 
gambit was based on a reunified Ger- 
many's sovereign right imder the Eu- 
ratom Treaty to dis]Mse of ])lutonium, 
not on any German commitment to 
forgo nuclear weapons. The only ref- 
erence to "future German nuclear 
weapons" is in her letter to the Bul- 
letin. The subject did not arise in our 
conversation, nor in my article. 
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NRDC NUCLEAR NOTEBOOK 



KNOWN NUCLEAR TESTS WORLDWIDE, 1945-1994 



China was the only nation that test- 
ed nuclear devices during 1994. 
China conducted its first test on June 
10, and another on October 7. The 
United States last tested on Septem- 
ber 23, 1992; the So\aet Union on Octo- 
ber 24, 1990; Britain on November 26, 
1991; and France on July 15, 1991. Dur- 
ing the ;M-month November 1958-Sep- 
tember 1961 moratorium, the United 
States, Britain, and the Soviet Union 
did not test, but the French conducted 
their fii-st four tests during this period. 
As of Apiil 1, ISWo, the cun-ent morato- 
rium has lasted 30 months (except for 
four Chinese tests). 

Since last year's update (May/June 
1994 Bulletin), the release of more 
infoi-mation about the nuclear testing 
programs of the United States and 
Russia continues to re-categorize and 
refine the global testing record. On 
December 7, 1993, U.S. Energy' Secre- 
tmy Hazel O'Leaiy divulged that there 
had been 204 "secret" (unannounced) 
tests from 1963 to 1990. On June 27, 
1994, O'Leary released further infor- 
mation, adding three more to the Hst 
and bringing the total number of tests 
to 1,054. (The two combat uses at 
Hii'Dshima and Nagasaki ai-e not includ- 
ed, but 24 joint tests wdth Britain are.) 

The reason for the additions had to 
do with the definition of a nuclear 



Test locations 



The five declared nuclear powers have acknowledged conducting a total of 2,036 
nuclear tests since 1 945; 942 of these have taken place within the continental United 
States, making it by far the most common testing location. The tests in Kazakhstan 
include those at the Semipalatinsk test site and 26 Peaceful Nuclear Explosions (PNEs). 
The tests in Russia include 1 32 at Novaya Zemlya, 81 PNEs, and one at Totsk. Islands 
and atolls in the Pacific were the location of 306 tests conducted by the United States, 
Britain, and France. 



Nevada 


935 


Pacific Ocean 


4 


Kazakhstan 


496 


Maiden Island 


3 


Russia 


214 


South Atlantic Ocean 


3 


Mururoa Atoll 


175* 


Alaska 


3 


Enewetak 


43 


New Mexico 


3 


Ctiina (Lop Nur) 


41 


Mississippi 


2 


Christmas Island 


30 


Colorado 


2 


Bikini 


23 


Ukraine 


2 


Algeria 


17 


Uzbekistan 


2 


Johnston Island 


12 


Turkmenistan 


1 


Australia 


12 


India 


1 


Fangataufa Atoll 


12 







'Assumes the 1 2 French safety tests were conducted at Mururoa. 



"test." The United States defines a 
test — for purposes of the above 
count — as either a single explosion, or 
two or more explosions fired within 0.1 
second of each other within a circular 
area 2 kilometers in diameter. On fur- 
ther analysis of the record, the Energy 
Department found that three explo- 
sions had been detonated more than 0.1 



A tunnel at the Nevada Test Site used to assemble equipment for underground tests. 




second apart from a nearly simultane- 
ous explosion, and therefore should be 
counted as separate tests. 

More light was shed on the practice 
of simultaneous explosions as well. 
Sixty-three tests involved more than 
one explosive device, and were fired 
vrithin 0.1 second or less of each other. 
These 63 tests involved 158 detona- 
tions resulting in 95 additional explo- 
sions that are not counted as tests. One 
test used six nuclear explosive devices, 
two used five, four used four, 14 used 
three, and 42 used two devices. 

Those conducted in a single vertical 
shaft are sometimes referred to as the 
"string of pearls." In other tests there 
were two or more drilled shafts sepa- 
rated by a considerable distance with 
one device in each hole. The new offi- 
cial total of 1,054 "tests" thus involved 
the detonation of 1,149 discrete nuclear 
explosive devices. 

Another refinement of the data was a 
clarification of the number of safety 
experiments. For many years the num- 
ber had been listed as 34. After review, 
54 tests that had previously been 
described as weapons-related were 
added to the safety category, bringing 
the new total to 88. 

An additional number of hydronu- 
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CCL, 



dear tests were conducted during the 
1958-1961 testing moratorium. Los 

Alamos acknowledges that they con- 
ducted 35 such tests at Los Alamos 
beginning in January 1960. Livermore 
conducted a smaller number of hydro- 
nudear tests (we estimate about IQ at 
the Nevada Test Site. 



This data is more than merely a his- 
torical curiosity. The question of 
safety experiments and hydronuclear 
tests are a contentious issue at the 
comprehenave test ban negotiations in 
Geneva. Some would prefer a ban on 
all types of nudear experimental activ- 
ity, \HiiIe others want some kinds to be 
permitted— and they differ as to what 
size yield to allow. 

The U.S. position is to limit the 
experiments to four pounds of nudear 
yield. Britain — ^for reasons not alto- 
gether clear — favors 100 pounds. The 
Russians want to test at yields of at 
least 10 tons, the French to levels of 
100-200 tons, and the Chinese report- 
edly up to 1 kiloton. There is general 
consensus among scientists that tests 
with yields of a few tons or more would 
be of substantial value to proliferators, 
and would begin to be of value to 
nuclear weapon states in developing 
new weapons. 

Russia has yet to publish a definitive 
list of all of its tests, but some new 
information has been supplied to the 
authors about aspects of their test pro- 
gram. According to this private infor- 
mation, the Soviet Union/Russia has 
conducted approximately 1,100 dis- 
crete device detonations. 

Of these, nearly 1,000 produced 
yields greater than one ton. In line 
with the threshold definition used by 
the United States, Russia counts 
these 1,000 as 718 "teeHs." Most of the 
other 100 or so — those below one 
ton — were hydronuclear experiments 
with yields under 100 kilogi'ams. Until 
we have a fuller accoimting of these, 
and an agreed-upon definition of a 
test, the accompanying table remains 
incomplete. ■ 



NvclearNotebookisprqpwredby Robot 
S. Norris and Wittiam M. Arkm of the 
Natural Resources Defense Council. 
Inquiries should be directed to NRDC, 
ISSONew YorkAueme, N.W,SiixteXO, 
Washmgum, D.c. mos (sae-m-7800). 
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21 


24 
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23 


18 
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A=atmospheric; U=urKjeigrDund. *Atl British underground tests were conducted In the United 
States. **Numbers after the V " represent Soviet or U.S. psaceAi nudear explosions. ***1 2 
FrsTKh safety tests rut ideritiiled date are rx>t included here; however, they have tieen added 
to ttie grand total, tindudes one underground explosion lay India on May 17, 1974. 
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THE LAST WORD 



A fine garble 

Powell & Company got It wrong; 
does anyone care? 



By WILLIAM M. ARKIN 

The Pentagon seems bewitched, 
bothered, and bewildered, not to 
mention befuddled, regai'ding the cir- 
cumstances under which it might be 
appropriate to use nuclear weapons in 
battle. 

On April 29, 1993, Gen. Colin Pow- 
ell, then chairman of the Joint Chiefe 
of Staff, approved a new "Doctrine 

for Joint Nuclear Operations" (.Joint 
Publication 3-12). Alas, the doctrine 
not only £ailed to accurately repre- 
sent official U.S. iiolicy, it flatly con- 
tradicted it. The doctrine declared 
that "the fundamental purpose of 
U.S. nuclear forces is to deter the use 

of weapons of mass destruction " 

Fuither, it defined weaijon.^ of mass 
destruction as "nuclear, biological, or 
chemical." 

The new doctrine is at odds with a 
16-year-old pledge by the United 
States — first articulated at the Unit- 
ed Nations in 1978 — not to threaten 
to use nuclear weapons against any 
nation unless that nation is a nuclear 
power itself, or unless it attacks the 
United States or its allies in an al- 
liance with a nuclear-wea]ion state. 

This straightfomard policy was re- 
iterated during the Reagan and Bush 
administrations, and it is central to 
the current administration's camijaign 
to seek unconditional and indefinite 
extension of the Nuclear Non-prolif- 
eration Treaty (NPT). Finally, the 
pledge is contained in the recent for- 
mal "security assurances" exchanged 
between the United States, Britain, 
Russia, Ukraine, Kazakhstan, and Be- 
larus upon the accession of the latter 
three to the NPT. 

So how is it that a pubUcation under 
the aegis of Colin Powell can be so far 
off the mark? The answer, as several 
officers have painstakingly tried to 
explain to me, is that the uniformed 
military doesn't have the authority to 
make policy. Well, sure, we already 
know that. In the United States, de- 
fense policy is made by civilians. 

But how, I ask, can a new doctrine 



coexist with a declared U.S. policy 
that says just the opposite? A contra- 
dictory doctrine cannot exist, I'm told. 
But it does. It's on my desk right now. 
And that's a rotten shame. After all, 
someone out there in our far-flung 
nuclear infrastmcture might actually 
believe that Joint Pub 3-12 is rooted 
in fact rather than fantasy. 

"People in the field do take these 
new doctrinal publications seriously," 
an analyst at the Institute for Nation- 
al Strategy Studies at the National 
Defense University told me. But will 
the new doctrine lead to new nuclear 
planning to target non-nuclear na- 
tions and prepare new war plans, I 
ask. "I suppose," says the analyst. 
"But what's wrong with planning?" 



"■PNoctrine" might be described as 

J^the military's preferred way of 
doing things, but it is well understood 
that it must be in accord with national 
policy. So where did the authors of 
Joint Pub 3-12 get the impression that 
thv f II nda tnoifdl piirpoxe of U.S. nu- 
clear weapons was to deter anything 
other than nuclear weapons? Vas an- 
swer lies in the document's oi-ipins — 
the U.S. Strategic Command, or 
STRATCOM. 

STRATCOM drafted the doctrine, 
and it is not fer-fetched to believe that 
it was ginned up to enhance STR,-\T- 
COM's parochial mission. But how did 
such a statement get past political re- 
view? Apjiarently, the five layers of 
l)olitical appointees inside the Penta- 
gon that looked at it were unbothered 
by the expansion of nuclear missions. 

Former Defense Secretary Les As- 
ian's first (and only) "Report to Con- 
gress" in February 1994 stated that 
"the role of U.S. nuclear forces in de- 
tei-ring or responding to . . . non-nu- 
clear threats must be considered." 
Tluit sentence provoked a lot of dis- 
agreement inside the government and 
even inside the Pentagon, because it 
followed the re])ort of the controver- 
sial "Reed- Wheeler" panel, sponsored 
by the Strategic Air Command, 



STRATCOM's predecessor. 

The Reed- Wheeler folks suggested 
a broad range of faddish new missions 
for nuclear weapons. Former Air 
Force Secretary Thomas Reed and 
retired CoL Michael Wheeler testified 
before Congress in January 1992 that 
they were uncomfortable with any 
policy "that suggested that a nation 
can mgage in any level of chemical or 
biological aggression and still be 
shielded bv an American non-nuclear 
pledge." STRATCOM agreed, and 
they and the nuldes on the Joint Staff 
worked feverishly since then to ex- 
pand nuclear targeting. 

Being curious about the impact of 
the new doctrine, I sent off a series of 
Freedom of Information Act requests 
for documents focusing- on the imple- 
mentation of the doctrine. The re- 
sponses have been uniformly befiid- 
dled. STRATCOM said in February 
that it has seen no need to fiirther im- 
plement 3-12. "Its existence is ade- 
quate promulgation," the command 
wrote. That is: We wrote it; we don't 
need to respond to it; it reflects what 
we already do. 

And how are the regional com- 
mands coping with the new focus on 
weapons of mass destruction? Cen- 
tral Command, which is responsible 
for the Middle East— inchiding Iran — 
initially responded that it was "unable 
to locate any infoi'niation in the Com- 
mand pertaining to joint nuclear doc- 
trine." Upon prodding, Central Com- 
mand stated that in the January 199.5 
review cycle, it did offer input about 
Joint Pub 3-12. But the input consist- 
ed of "administrative comments only 
(spelling and punctuation)." 

The spelling is good. Meanwhile, one 
wonders: Have STRATCOM and the 
Joint Staff intentionally usurped po- 
litical authority, or have the politicos 
so dithered and waffled that the mili- 
taiy has just gone ahead and "done its 
job"?B 

WilliamM.Arkiii is an 'nidepemh'vt 
expeH on defense matters and a Bul- 
letin amtnbulting editor. 
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Back by popular demand! 



14 children, 
no mother 




When the Soviet Union broke 
up, it left 14 newly 
independent nations . . . and 
Russia. 

Mother Russia, of course, 
would like to pick up where 
the Soviet Union left off, and 
take the 14 — the "near 
abroad" — undei" her 
pi'otective wing. 

No way. From Azerbaijan to 
Uki-aine, the new nations are 



wary of Russia. They must 
make deals with her, trade 
with her. even — at 
times — align themselves 
with her. But they won't be 
smothered by her. Not 
without a fight. 

In January 1994, the Bulletin 
looked at the tumult in the 
former Soviet Union through 
the eyes of first-class 
journalists in places such 
as Belarus and Uzbekistan, 



Moldova and Kirgizstan, 
Georgia and Tajikistan. 

Their reports — called "The 
Price of Freedom" — were 
colorful, timely, prescient. 
If you want to better 
undei'stand what's happening 
today in the former Soviet 
Union, you need this issue. 

The issue sold out — but 
reprints are available. Order 
now, while supplies last. 



Now in its 50th year, the Bulletin 
is still a gi'eat source of special 
article collections on national security, 
international affairs, and nuclear 
issues. Bulletin article collections and 
reprints are ideal for classroom use. 
Write, call, or fax us for a complete 
list of topics. 



Ma d to: The Bulletin of the Atomic Scientists . 6042 South Kimbai k 
Avenue . Chicago, Illinois eOSBT (.312) 702-2555 . Fa.x (312) 702-0725 

YES. send me "The Price of Freedom" reprint, with 12 articles by 10 
journalists from Armenia, Azei'baijan, Belanis, Georgia, Kirgizstan, 
Moldova, Tajikistan, Turkmenistan Ukraine, and Uzbekistan. 

copies X $10 (pluH $1.50 S/H) = 



NO, I want more. Send me the "New Republics super set," which 
includes all the above, plus 12 articles on Kazakhstan by local authors, 
and seven articles on Russia's post-Soviet transition as well as a 
Moscow journalist's farewell to the Baltic slates. 

copies X $15 (plus si.so S/H) = 
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. State_ 
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of The Bulletin of Atomic Scientists 




SUFFERING MADE REAL 

American Science and the 
Survivors at Hiroshima 

M. Susan Lindee 

••Indispensable for those who seek 
to understand liow the (;old War, 
politics, and culture shaped key areas 
of American science, and for those 
who want to better understand U.S. 
government policies and actions 
regarding the development of nuclear 
power for war and peace from 1945 
through today." — Arthur I.. Caplan, 
Director of the Center for Bioethics, 
University of Pennsylvania 

Cloth • $29.95 • 295 pages • illus. 

WRITING GROUND 
ZERO 

Japanese Literature and the 
Atomic Bomb 

••Past, present, and future are fused 
in Writing Grouuil Zero. Treat has 
skillfully interpreted the classic 
Japanese writings on Hiroshima 
and Nagasaki as a discourse on 
modernity itself, while still retaining 
the integrity of the individuals who 
have given us these testimonies.** 
— lohn Dower, author of 
lapdii ill War and Peace 
Cloth • $29.95 -512 pages • Illus. 




AN EQUATION THAT 
CHANGED THE WORLD 

Newton, Einstein, and the 
Tficory of Relativity 

Harald Fritzsch 
Translated by Karin Heusch 

••Frit/sch traces the development 
of the arguments on which the theo- 
ries of Newton and Einstein rested. 
Comparing these arguments, he uses 
tliem to illustrate the advances in 
knowledge that preceded or accom- 
panied them. . . . The book is a 
successful event in scientific commu- 
nication." — Irankfurter AUgcmcinc 
Zeitung 

Cloth • $29.95 • 300 pages • Illus. 

HOSTAGES OF 
EACH OTHER 

The Transformation of Nuclear 
Safety Since Three Mile Island 

Joseph V. Rees 

••Outstanding. . . . Most people would 
say we should not trust nuclear self- 
regulation But Rees's argument — 

that if firms are hostages of each 
other, communitarian regulation can 
work — is powerfully and eloquently 
made." — )ohn Braithewaite, 
Responsive Regulation: I'ranscending 
the Deregulation Debate 
Cloth • $24.95 • 245 pages • illus. 




Available at bookstores. 



THE UNIVERSITY OF CHICAGO PRESS 

5801 South Fills Avenue, Chicago, Illinois 60637 



ATOMS IN THE FAMILY 

My Life with Enrico Fermi 
Laura Fermi 

Combining intellectual biography and 
social history, Laura Fermi traces her 
husband's career from his childhood, 
to his receipt of the Nobel Prize, and 
his ody.ssey to Columbia University, Los 
Alamos, and the University of Chicago. 

**A charmingly written and informative 
story of the career of one of the world's 
foremost physicists." — |ohn Pfeiffer, 
Saturday Review 

Paper • $1 3.95 • 284 pages 

THINKING THROUGH 
TECHNOLOGY 

Tlie Path between Engineering 
and Philosophy 

Carl Mitcham 

In this wide-ranging critical introduction 
to the philosophy of technolog)', Mitcham 
establishes criteria for a comprehensive 
analysis of ethical issues in applications 
of science and technology. 

Paper • $1 7.95 • 407 pages • illus. 

GENIUS IN THE SHADOWS 

A Biography of Leo Szilard, 
the Man Behind the Bomb 

William Lanouette with Bela Silard 
Foreword by Jonas Salk 

••Lanouette's exhaustively researched 
and artfully written account of one of 
the most underrated figures of the 
atomic age established Szilard as both a 
curmudgeon and a posthumously hon- 
ored prophet." — Gregg Herken, Nature 
Paper • $18.95 • 608 pages • Illus. 
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